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1
Introduction

In [1], considerations on the MAC architecture model  for HSDPA were presented. It is proposed to include the following sections into the new technical report on HSDPA in order to capture the MAC model for further evaluation.

2
MAC architecture with HSDPA – UE side

This section describes the architecture of the MAC and functional split required to support the features that are considered for high speed downlink packet access for the UE side. 
2.1
Overall architecture

Figure 1 shows the overall MAC architecture with the newly defined MAC-hs added compared to the R99 model. 
In case of high speed downlink packet access procedure the data received on HS-DSCH is transferred to the MAC-c/sh interface. Similar to MAC-c/sh and MAC-d the MAC-hs configuration is done via the MAC Control SAP by RRC to set parameters in the MAC-hs like allowed transport format combinations for the HS-DSCH and so on.

Associated Downlink Signalling carries information for support of HS-DSCH and Associated Uplink Signalling carries feedback information. 
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Figure 1: UE side MAC architecture with HSDPA

Note: The support of more than one HS-DSCH per UE is ffs.

2.2
Details of MAC-c/sh

The MAC-c/sh on the UE side has only minor tasks for high speed downlink packet access. Newly defined parts are shown distinguished from R99 architecture with red colour.
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Figure 2: UE side MAC architecture / MAC-c/sh details

Note: The need for evaluation of the UE Id within MAC-c/sh is ffs.

2.3
Details of MAC-hs

The MAC-hs is destined for the handling of the high speed downlink packet access specific functions. In the proposed model below the MAC-hs comprises the following entity:

· HARQ: 
The HARQ entity is responsible for handling the HARQ protocol. It is for example responsible for generating acknowledgements and/or not acknowledgements. It should be noted that the HARQ functional entity handles the complete tasks that are required for hybrid ARQ. The detailed configuration of the hybrid ARQ protocol is provided by RRC over the MAC-Control SAP.
The details of the HARQ protocol are for further study.

Note: 
It is ffs whether a separate functional entity within MAC-hs needs to be added in order to model handling of measurement results provided by physical layer, management of TDD uplink resources, etc., or whether these functions are described within HARQ functional entity.
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Figure 3: UE side MAC architecture / MAC-hs details

Note: The support of more than one HS-DSCH per UE is ffs.
3
MAC architecture with HSDPA – UTRAN side

This section describes the changes that are required to the MAC model to support the features for high speed downlink packet access on the UTRAN side

3.1
Overall architecture

In the overall architecture one new MAC functional part is added, the MAC-hs. The MAC-hs is located in the Node B. If one or more HS-DSCHs are in operation the MAC-hs SDUs to be transmitted are transferred from MAC-c/sh to the MAC-hs via the Iub interface. At the time being the exact requirements for the data transfer on this interface need further study. Except for the addition of the new functional part of the MAC and its connection to the MAC-c/sh no differences to the MAC architecture are shown in this model.
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Figure 4: UTRAN side overall MAC architecture

3.2
Details of MAC-c/sh

Also on the UTRAN side the additions to the MAC-c/sh functional part are rather limited. The data for the high speed downlink packet access are also subject for flow control between the serving and the drift RNC. The exact requirements for this interface require further investigations. 

A new flow control function is included to support the data transfer between MAC-d and MAC-hs. Details of this function are ffs.
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Figure 5: UTRAN side MAC architecture / MAC-c/sh details

Note: The need for evaluation of the UE Id within MAC-c/sh is ffs.
3.3
Details of MAC-hs

The MAC-hs is responsible for handling the data that are transmitted on the HS-DSCH. Furthermore it is its responsibility to manage the physical resources that are required for the high speed downlink packet access process. MAC-hs receives important configuration parameters from the RRC layer via the MAC-Control SAP. Among others information about the physical resources that are managed by the MAC-hs are provided by RRC.
The MAC-hs is in the proposed model comprised of four different functional entities:

· Flow Control: 
This is the companion flow control function to the flow control in the MAC-c/sh. Both entities together provide a controlled data flow between the MAC-c/sh and the MAC-hs in order to take the transmission capabilities of the air interface into account in a dynamic manner.

· HARQ: 
One HARQ entity handles the hybrid ARQ functionality for one user. One HARQ entity is capable of supporting more than one instance of stop and wait HARQ protocols. 
Details of the HARQ functionality require further study.

· Scheduling/Priority Handling

· TFC selection: 
Selection of an appropriate transport format combination for the data to be transmitted on HS-DSCH.

Note: 
It is ffs whether a separate functional entity within MAC-hs needs to be added in order to model the handling of feedback information, MCS selection, allocation of TDD uplink resources, provisioning of flow control information, etc., or whether these functions are described within the above-mentioned functional entities.
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Figure 6: UTRAN side MAC architecture / MAC-hs details
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