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1 Introduction

A number of contributions on MAC architecture were presented and discussed in the last meeting [1][2]. Referring to those contributions, a detailed MAC architecture is proposed in this contribution.
One can characterize the proposed MAC architecture as below: 
· One MAC entity per UE on the UE side
· One MAC entity per cell on the BS side
· The MAC entity consists of MAC-u sub-entity, which performs per UE functions on dedicated traffic
· The MAC-u sub-entity further consists of MAC-f sub-entity, which performs per flow functions
2 MAC Architecture
2.1 BS side MAC Architecture

Figure 1 presents the proposed BS MAC architecture. 
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Figure 1. BS side MAC architecture
In the figure, dashed red line/box indicates FFS issues, dashed black line is internal signalling path and dotted black line is internal connection to/from transport channels (and associated signalling).
MAC-u is a sub MAC entity established per UE, handling UE specific MAC functions, e.g. framing, ARQ, multiplexing, HARQ control, etc.

Resource routing is routing upper entity data (e.g. MAC PDUs, associated downlink signals, UL/DL resource info, etc) to the appropriate downlink resource based on DL scheduling decision and routing received data  to appropriate MAC-u (in case of MAC PDUs and associated uplink signals) or to Uplink Scheduler (in case of standalone scheduling requests) based on UL scheduling decision. 
Associated downlink signalling includes HARQ ACK/NACK for UL MAC PDU and TF/HARQ information for DL MAC PDU.
Associated uplink signalling includes HARQ ACK/NACK for DL MAC PDU, TF/HARQ information for UL MAC PDU and CQI.
Downlink Scheduler allocates DL resources, selects the appropriate MCS level for UEs being scheduled, and signals the DL resource info to corresponding UEs. 
Uplink Scheduler allocates UL resources, selects the appropriate MCS level for UEs being scheduled, and signals UL resource info to corresponding UEs. Uplink Scheduler also receives standalone scheduling requests from UEs. 
MAC-mbms handles MBMS related traffic, and its detailed functions are FFS.
Paging message is buffered in BS MAC before it is sent over the air.
Followings are TBD and need further investigation
· Whether BCCH is framed in MAC level in unacknowledged mode or transparent mode.
· Whether a separate transport channel will be defined for MBMS.
2.2 UE side MAC Architecture
Figure 2 presents the proposed UE MAC architecture. 
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Figure 2. UE side MAC architecture

MAC-u is a sub MAC entity established when UE gets into ready state, and handles all dedicated flows of the UE.
Resource routing is routing upper entity data (e.g. MAC PDUs, associated uplink signals, scheduling requests etc) to appropriate uplink resource based on UL scheduling decision or based on system information, and routing received data to BCCH, PCCH, MAC-mbms or MAC-u (in case of MAC PDUs and associated downlink signals) based on DL scheduling decision or to Downlink Control Signal Processing (in case of UL/DL resource info).
Associated uplink signalling includes HARQ ACK/NACK for DL MAC PDU, TF/HARQ information for UL MAC PDU and CQI.

Associated downlink signalling includes HARQ ACK/NACK for UL MAC PDU and TF/HARQ information for DL MAC PDU.                          

Downlink Control Signal Processing receives DL/UL resource info. 
Uplink Control Signal Processing generates scheduling requests. Scheduling requests should be sent as standalone scheduling requests on contention-based UL resources when the UE has no dedicated UL resources assigned, and should be sent on scheduled UL resources otherwise.
MAC-mbms handles MBMS related traffic, and its detailed functions are FFS.
2.3 MAC-u Architecture
Figure 3 shows the proposed MAC-u architecture, which is common for UE and BS. 
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Figure 3. MAC-u architecture (common for UE and BS)
MAC-f is established per flow, handling (H)ARQ/framing of the flow.
(De)multipliexing multiplexes/demultiplexes MAC-f PDUs/MAC PDU to MAC PDU/MAC-f PDUs.

MAC-u control prioritizes flows w.r.t. the allocated amount of resources for the next TTI. MAC-u control also processes UE specific MAC control signals, if any [FFS].

TF info processing processes TF information.  
HARQ control processes ACK/NACK and controls HARQ processes. It also processes other HARQ related information to be sent as associated signals.
CQI/SR (scheduling request) processing generates SR and CQI in UE side, and delivers SR and CQI to scheduler in BS side. The generated SR is sent to the Uplink Control Signal Processing if it is to be sent as a standalone SR, and to the Multiplexing entity if it is to be sent on scheduled UL resources.
2.4 MAC-f
MAC-f is a MAC sub-entity having similar functions with legacy RLC. Details on MAC-f functions are FFS, but MAC-f at least has the following characteristics: 
· MAC-f entity handles transmission/reception of a (paired) UL/DL flow.

· MAC-f performs at least the following transmission functions: sequence numbering, framing, transmission buffering, retransmissions and flow control.
· MAC-f performs at least the following reception functions: reception buffering, reordering, retransmission request [FFS], SDU reassembly and SDU delivery to upper layers.
3 Conclusion

It is proposed to discuss the presented MAC architecture, and capture agreeable parts to TR. 
reference

[1]

R2-060090
MAC architecture for E-UTRA
NTT DoCoMo, Inc.

[2]

R2-060051
E-UTRAN MAC Architecture

Nokia









































































_1200980768.vsd
(De) Multiplexing


HARQ control


MAC-u
control


MAC-f


MAC-f


MAC-f


CQI/SR processing


MAC PDU


associated signal


received CQI, SR to Scheduler/
SR to Uplink Control Signal processing


TF processing


MAC-f PDU size


from downlink scheduler (Node B MAC)
or from downlink control signal processing (UE MAC)


MAC PDU size


DCCHs/DTCHs



_1200981043.vsd
Downlink Control Signal Processing


MAC-u


Uplink Control Signal Processing


MAC-mbms


UL-SCH


associated Uplink signaling


DL-SCH


associated Downlink signaling


standalone
scheduling
request


PCH


BCH


MCH


BCCH


PCCH


MCCHs/MTCHs


DTCHs/ DCCHs


Buffering/
reassembly


UL/DL
resource info


             resource routing



_1200979768.vsd
Uplink Scheduler
(MSC level & resource selection) 


 Downlink Scheduler
(MCS level & resource selection) 


MAC-u


MAC-u


MAC-u


UL-SCH


associated Uplink signaling


DL-SCH


associated Downlink signaling


UL/DL 
resource info


PCH


BCH


Buffering/
Framing


Buffering


MAC-mbms


MCH


BCCH


PCCH


MCCHs/
MTCHs


DTCHs/
DCCHs


DTCHs/
DCCHs


DTCHs/
DCCHs


standalone
scheduling
request


                                                             resource routing



