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1 Introduction

At RAN#31 (Sanya), the new work item on 1.28Mcps TDD Enhanced Uplink was approved to start. The draft TR structure for this work item is provided in this meeting. If it is approved, we’ll describe the following details of MAC architecture in section 7 in the TR.
2 Discussion

The description about MAC architecture for 1.28Mcps TDD Enhanced Uplink is similar to that for FDD Enhanced Uplink and for 3.84Mcps TDD Enhanced Uplink. Most of the text part is the same as  FDD and 3.84Mcps, except the section 7.2.5(MAC-es/e model) which should be further studied.
3 Proposal
Changes to TR are proposed which provide the MAC architecture for 1.28Mcps TDD Enhanced Uplink. RAN2 is requested to review and approve this TP.
4 References

[1]
TS 25.309 “FDD Enhanced Uplink, Overall Description, Stage 2” 
[2]
R2-060326 “TR 30.301 3.84 Mcps TDD Enhanced Uplink.  RAN WG2 Stage 2 Decisions”
[3]
R2-061326 “draft TR 30.xxx: 1.28Mcps TDD Enhanced Uplink, RAN2 Stage 2 Decisions”
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7
MAC architecture

7.1
General Principle

7.1.1
MAC multiplexing

The E-DCH MAC multiplexing has the following characteristics:

· Logical channel multiplexing is supported at MAC-e level;

· Multiple MAC-d flows can be configured for one UE;
· The multiplexing of different MAC-d flows within the same MAC-e PDU is supported.

· There can be up to 8 MAC-d flows for a UE.

· Up to 16 logical channels can be multiplexed on an E-DCH transport channel

7.1.2
Reordering entity

The re-ordering entity is part of a separate MAC sub-layer, MAC-es, in the SRNC. Data coming from different MAC-d flows are reordered in different reordering queues. There is one reordering queue per logical channel.
The reordering is based on a specific TSN included in the MAC-es PDU. For each MAC-es PDU, the SRNC receives the TSN originating from the UE to perform the re-ordering. Additional mechanisms (e.g. timer-based and/or window-based) are up to SRNC implementation and will not be standardised. Furthermore, the reordering entity detects and removes duplicated received MAC-es PDUs.
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-es/MAC-e entity which controls access to the E-DCH. A new connection from MAC-d to MAC-es/MAC-e is added to the architecture, as well as a connection between MAC-es/MAC-e 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. The MAC-d C/T multiplexing is bypassed. In the MAC-e header, the DDI (Data Description Indicator) field (6 bits) identifies the logical channel, MAC-d flow and MAC-d PDU size. A mapping table is signalled over RRC, to allow the UE to set DDI values. The N field (fixed size of 6 bits) indicates the number of consecutive MAC-d PDUs corresponding to the same DDI value. A special value of the DDI field indicates that no more data is contained in the remaining part of the MAC-e PDU.The TSN field (6 bits) provides the transmission sequence number on the E-DCH. The MAC-e PDU is forwarded to a Hybrid ARQ entity, which then forwards the MAC-e PDU to layer 1 for transmission in one TTI.


[image: image2.wmf] 

 

MAC

-

d Flows

 

MAC

-

es PDU

 

MAC

-

e header

 

DCCH

 

DTCH

 

DTCH

 

HARQ

 

processes

 

Multiplexing

 

DATA

 

MAC

-

d

 

DATA

 

DATA

 

DDI

 

N 

 

Padding 

 

(Opt)

 

RLC PDU:

 

MAC

-

e PDU:

 

L1

 

RLC

 

DDI

 

N 

 

Mapping info signaled over RRC 

 

 

PDU size, logical channel id, MAC

-

d flow 

id => DDI

 

DATA

 

DATA

 

MAC

-

d PDU:

 

DDI

 

Header

 

MAC

-

es/e

 

Numbering

 

MAC

-

es PDU:

 

TSN

 

DATA

 

DATA

 

Numbering

 

Numbering

 


Figure 7.2.1-2: Simplified architecture showing MAC inter-working in UE. The left part shows the functional split while the right part shows PDU construction.

7.2.2
Details of MAC-d

For support of E-DCH a new connection to MAC-e/es is added.
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Figure 7.2.2-1: UE side MAC architecture/ MAC-d details

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-es/MAC-e
<Editor’s Note : The MAC-es/MAC-e entity and related functions should be included in this section. >
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 per Node-B and one MAC-es entity in the SRNC 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. 

There is one Iub transport bearer per MAC-d flow (i.e. MAC-es PDUs carrying MAC-d PDUs from the same MAC-d flow).
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Figure 7.3.1-1: UTRAN side MAC architecture 
As shown in Figure 7.3.1-2, a MAC-e PDU enters MAC from layer 1. After Hybrid ARQ handling, the MAC-e PDU is demultiplexed to form MAC-es PDUs aimed for one or more MAC-d flows. The mapping between the DDI (Data Description Indicator) fields (6 bits) and the MAC-d flow and MAC-d PDU size is provided to the Node B by the SRNC. The mapping of the MAC-d flow into its Iub bearer is defined by the SRNC. A special value of the DDI field indicates that no more data is contained in the remaining part of the MAC-e PDU. The MAC-es PDUs are sent over Iub to MAC-es, where they are distributed on the reordering queue of each logical channel. After re-ordering, the in-sequence data units are disassembled. The resulting MAC-d PDUs are forwarded to MAC-d and RLC. 
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Figure 7.3.1-2: Simplified architecture showing MAC inter-working in UTRAN.  The left part shows the functional split while the right part shows PDU decomposition.

7.3.2
Details of MAC-d

For support of E-DCH a new connection to MAC-es is added. 
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Figure 7.3.2-1: UTRAN side MAC architecture / MAC-d details

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-es

For each UE, there is one MAC-es entity in the SRNC. The MAC-es sublayer handles E-DCH specific functionality, which is not covered in the MAC-e entity in Node B. In the model below, the MAC-es comprises the following entities:
· Reordering Queue Distribution:

The reordering queue distribution function routes the MAC-es PDUs to the correct reordering buffer based the SRNC configuration.

· Reordering:

This function reorders received MAC-es PDUs according to the received TSN. MAC-es PDUs with consecutive TSNs are delivered to the disassembly function upon reception. PDUs are not delivered to the disassembly function if PDUs with a lower TSN are missing. The number of reordering entities is controlled by the SRNC. There is one Reordering Queue per logical channel.

· Disassembly:

The disassembly function is responsible for disassembly of MAC-es PDUs. When a MAC-es PDU is disassembled, the MAC-es header is removed, the MAC-d PDU’s are extracted and delivered to MAC-d. 
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Figure 7.3.5-1: UTRAN side MAC architecture / MAC-es details
7.3.6
Details of MAC-e

There is one MAC-e entity in Node B for each UE and one E-DCH scheduler function in the Node-B. The MAC-e and E-DCH scheduler handle Enhanced Uplink specific functions in Node B. In the model below, the MAC-e and E-DCH scheduler comprises the following entities:

· E-DCH Scheduling :

This function manages E-DCH cell resources between UEs. Based on scheduling requests, scheduling assignments are determined and transmitted. The general principles of the E-DCH scheduling are described in subclause 9.1 below. However implementation is not specified (i.e. depends on RRM strategy).

· E-DCH Control :

The E-DCH control entity is responsible for reception of scheduling requests and transmission of scheduling assignments. The general principles of the E-DCH scheduling are described in subclause 9.1 below.

· De-multiplexing:

This function provides de-multiplexing of MAC-e PDUs. MAC-es PDUs are forwarded to the associated MAC-d flow.

· HARQ:

One HARQ entity is capable of supporting multiple instances of the stop and wait HARQ protocol. Each instance is termed a H-ARQ process and is responsible for generating ACKs or NACKs indicating delivery status of a single MAC-e PDU . The HARQ entity handles all tasks that are required for the HARQ protocol.

The associated signalling shown in the figure illustrates the exchange of information between layer 1 and layer 2 provided by primitives.
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Figure 7.3.6-1: UTRAN side MAC architecture / MAC-e details
-------------------------------------End of Text Proposal---------------------------------------------------
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Figure 4.2.3.2.1: UE side MAC architecture / MAC-d details
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Figure 4.2.3.2.1: UE side MAC architecture / MAC-d details
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