3GPP TSG-RAN-WG2 Meeting #51 
Tdoc (R2-060386
Denver, USA, 13th-17th Feb 2006

Agenda Item:
12.3.3

Source: 
Motorola

Title: 
MAC internal architecture
Document for:
Discussion and Decision
1. Introduction
In this contribution we propose a MAC internal architecture based on the MAC functions agreed in the RAN 2 TR. 
2. MAC functions

It has been agreed that the following functions will be part of the MAC:

· Mapping between logical channels and transport channels;

· Multiplexing/demultiplexing of upper layer PDUs belonging to one or different radio bearers into/from transport blocks (TB) delivered to/from the physical layer on transport channels;
· Traffic volume measurement reporting;

· Error Correction through HARQ;

· Priority handling between data flows of one UE;

· Priority handling between UEs by means of dynamic scheduling;

· Transport format selection;

· Mapping of Access Classes to Access Service Classes (FFS for RACH);

· Segmentation (FFS);

· Padding (FFS);

· Flow Control (FFS between aGW and eNodeB).
Figure 1 shows the agreed mapping between logical and transport channels.
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Figure 1: Mapping between logical and transport channels.
3. MAC internal architecture
It is proposed to have the following functional entities in the internal MAC architecture:

· Priority handling/Scheduling/TF selection: This is a transmit-side function. The priority of logical channels multiplexed onto a transport channel is handled by this function. The transport format of the MAC PDU is determined by this function based on channel condition. The scheduling function in the E-UTRAN handles priority among UEs and decides which UE obtains a transmission opportunity. A portion of priority handling across MBMS services may be handled in a centralized fashion in the AGW and the scheduling functionality for MBMS is FFS. Priority handling/TF selection at the UE transmit side refers to priority handling for flows from the same UE.
· Segmentation/padding: This function is performed to fit the user data within the selected transport format on the transmission side.
· Mux on transport channels: This function performs multiplexing of logical channels into the appropriate transport channels. This function is applicable only to the transmit side. 
· HARQ protocol: This entity is responsible for handling the HARQ protocol within MAC. 

· Add UE ID (FFS): This function is responsible for adding the UE ID for dedicated logical channels mapped onto shared transport channels. A UE ID is required on the control channel used to allocate uplink and downlink resources. It is FFS whether an additional UE ID is required in the MAC header to protect against false detection of the control channel. Our preference is to not add a UE ID in the MAC header, if possible. 
· Add MBMS Service ID (FFS): This function is responsible for adding the MBMS Service ID for MBMS traffic channels. It is still FFS as to whether the MBMS Service ID needs to be added to the MAC header, or sent on a separate signalling channel. 

· Reordering/Reassembly: This function is relevant only for receiving side. This function reassembles segmented blocks and ensures in-order delivery of SDUs to the upper layer when configured. 
· Demux transport channels: This function, which is present on the receiving side only, demultiplexes transport channels and performs logical channel distribution. 

· Check UE ID (FFS): This receive-side function checks UE ID, if the UE ID is sent as part of the MAC header on the shared transport channels. If UE ID does not match the expected UE ID then the MAC PDU is discarded. 
· Check MBMS service ID (FFS): This receive-side function checks MBMS ID, if it is sent as part of the MAC header on the shared transport channels. If the MBMS Service ID is not for the desired service then the MAC PDU is discarded.
· Priority handling (one UE): This function is present only at the E-UTRAN transmit-side MAC, and decides the priority of multiple logical channels meant for the same UE. Priority handling within one UE for the UE transmit side has been referred to as priority handling/TF selection in Figure 2. 
3.1 Relation between transport channels and MAC functions in E-UTRAN

Based on the table in 25.321, the following table presents our view on the MAC functions for the different logical and transport channels agreed to in TR 25.813. 
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Table 1: UTRAN side MAC functions for logical/transport channels

Notes:

· Identification of UE is needed whenever a dedicated logical channel is mapped to a shared transport channel.  It is FFS as to whether the UE/MBMS Id is added to the MAC header.
· BCCH on BCH is transmitted at a fixed bit rate, and hence there is no TF selection. System information blocks scheduling needs to be done for BCCH.
· Mux/Demux on transport channels is needed whenever multiple logical channels are mapped onto the same transport channel. 
3.2 Relation between transport channels and MAC functions in UE
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Table 2: UE side MAC functions for logical/transport channels

Based on the above tables, we can derive the following MAC architecture for the UE and the E-UTRAN.
3.3 UE MAC architecture for transmission
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Figure 2: UE MAC architecture for transmission.
3.4 UE MAC architecture for reception 
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Figure 3: UE MAC architecture for reception.
3.5 E-UTRAN MAC architecture for transmission
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Figure 4:  E-UTRAN MAC architecture for transmission.
3.6 E-UTRAN MAC architecture for reception
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Figure 5: E-UTRAN MAC architecture for reception.
4 Conclusions

We recommend that we capture the text, table and the figures in RAN 2 TR.
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