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Introduction

From input papers and discussions on the enhanced uplink concept over the last few RAN2 meetings, it is clear that there is consensus on many aspects that are not yet captured in the stage 2 specification [1]. 

The purpose of this paper is to form the basis for a CR to [1], where MAC architecture agreements to date are included. The paper is based on a series of input papers including [2-8], and the aim has been to include only items for which agreements effectively exist. We have deliberately focused on pictures in this paper, which we believe to be faster agreed than detailed text. 

It is proposed that the text and pictures below are included in a CR to [1]. We also suggest that companies work together with us to provide a proposal for adjoining text and more pictures describing the architecture in adequate detail in Sections 7.2.2-7.25 and 7.3.2-7.3.6. We view contributions [2-3] from Panasonic and InterDigital as a good starting point for such work.
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6
Overall architecture of enhanced uplink DCH

6.1
Protocol architecture

The following modifications to the existing nodes are needed to support enhanced uplink DCH:

UE

A new MAC entity (MAC-e) is added in the UE located below MAC-d. MAC-e in the UE handles HARQ retransmissions, scheduling and MAC-e multiplexing. TFC selection is part of MAC-d. It is FFS if MAC-e also includes TFC selection functionality.

Node B

A new MAC entity (MAC-e) is added in Node B which handles HARQ retransmissions, scheduling and MAC-e demultiplexing.

S-RNC

A new MAC entity (MAC-es) is added in the SRNC and in the UE to provide in-sequence delivery (reordering) and to handle combining of data from different Node Bs in case of soft handover.

The resulting protocol architecture is shown in Figure 6.1-1:
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Figure 6.1-1: Protocol Architecture of E-DCH

6.2
Transport channel attributes

The E-DCH transport channel has the following characteristics:

-
E-DCH and DCH are using separate CCTrCHs

-
There is only one CCTrCH of E-DCH type per UE;

-
There is only one E-DCH per CCTrCH of E-DCH type;

-
There is only one transport block per TTI;

-
 Both 2 ms TTI and 10 ms TTI are supported by the E-DCH. The support of 10 ms TTI is mandatory for all UEs. The support of 2 ms by the UEs is FFS (always optional or mandatory for high UE categories).

6.3
Basic physical structure

6.3.1
UL Physical layer model

6.3.2
DL Physical layer model

7
MAC architecture

7.1
General Principle

7.1.1
MAC multiplexing

The E-DCH MAC multiplexing has the following characteristics:

· MAC-d multiplexing is supported;

· Multiple MAC-d flows can be configured for one UE;

· Different QoS characteristics can be associated to the MAC-d flows. Based on them, the MAC-e entity in the UE decides on the HARQ operation parameters (Beta factors, etc). For each transmission, the MAC-e entity gives the HARQ operation parameters to the L1 in addition to the TFRC;

· The design goal is to allow and define rules for the multiplexing of data from different MAC-d flows within the same MAC-e PDU. Details are FFS.

7.1.2
Reordering entity

The re-ordering entity is in a separate MAC sub-layer in the UE and the SRNC. The assumption is that the re-ordering is done per priority (re-ordering) queues and that the entity is located just below MAC-d. It is FFS, if it is found that the additional overhead is acceptable, to do the re-ordering per logical channels. In that case, the re-ordering entity would be located just above MAC-d.

7.2
MAC architecture – UE side

7.2.1
Overall architecture
The overall UE MAC architecture, which is shown in Figure 7.2.1-1, includes a new MAC-e/MAC-es entity which controls access to the E-DCH. A new connection from MAC-d to MAC-e/MAC-es is added to the architecture, as well as a connection between MAC-e/MAC-es and the MAC Control SAP. 
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 Figure 7.2.1-1: UE side MAC architecture
As shown in Figure 7.2.1-2, a RLC PDU enters MAC-d on a logical channel. Data units from one or more logical channels are C/T multiplexed on a MAC-d flow. Data units from one or more MAC-d flows are multiplexed together to form a bigger data unit and forwarded to a Hybrid ARQ entity. The resulting MAC-e PDU is forwarded to layer 1 for transmission in one TTI.
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Figure 7.2.1-2: Simplified architecture showing E-UL MAC inter-working in UE
7.2.2
Details of MAC-d

7.2.3
Details of MAC-c/sh
The support of E-DCH implies no change to the UE MAC-c/sh entity.
7.2.4
Details of MAC-hs
The support of E-DCH implies no change to the UE MAC-hs entity.
7.2.5
Details of MAC-e/MAC-es
7.3
MAC architecture – UTRAN side

7.3.1
Overall architecture
The overall UTRAN MAC architecture, which is shown in Figure 7.3.1-1, includes a new MAC-e entity and a new MAC-es entity. For each UE that uses E-DCH, one MAC-e entity and one MAC-es entity are configured. MAC-e, located in the Node B, controls access to the E-DCH and is connected to MAC-es, located in the SRNC. MAC-es is further connected to MAC-d. For control information, new connections are defined between MAC-e and a MAC Control SAP in the Node B, and between MAC-es and the MAC Control SAP in the SRNC. 
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Figure 7.3.1-1: UTRAN side MAC architecture 
As shown in Figure 7.2.1-2, a MAC-e PDU enters MAC from layer 1. After Hybrid ARQ handling, the data unit is demultiplexed to form data units aimed for one or more priority flows. These data units are sent over Iub to MAC-es. For each priority flow, separate re-ordering is performed. The in-sequence data units are then demultiplexed onto one or more MAC-d flows and forwarded to MAC-d. Finally, C/T demultiplexing enables delivery of each data unit on the correct logical channel. 
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Figure 7.3.1-2: Simplified architecture showing E-UL MAC inter-working in UTRAN.                            (Regarding location of the re-ordering function, see section 7.1.2).
7.3.2
Details of MAC-d

7.3.3
Details of MAC-c/sh
The support of E-DCH implies no change to the UTRAN MAC-c/sh entity
7.3.4
Details of MAC-hs
The support of E-DCH implies no change to the UTRAN MAC-hs entity
7.3.5
Details of MAC-e
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