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1
Introduction

The purpose of this contribution is to present a proposal of the transport channel structure for the radio interface of E-UTRA. The transport channel structure of current UTRA is proposed to be simplified [1]. Dedicated channels (DCH) should no longer be needed, and the functions of current FACH and PCH transport channels are viewed to be best taken over by downlink shared channel (SCH). With the omission of PCH, both active and idle terminals can use the same power-saving mechanisms and the downlink-originated startup delay of a terminal in active state can be reduced (compared to Cell_PCH of current UTRA) when no separate paging message is required.
2
Design Principles for E-UTRA Transport Channels

Transport channels are described by how and with what characteristics data are transferred over the radio interface. Thus the transport channel structure has an impact on the physical layer complexity.  The principal aim in the design of E-UTRA transport channel structure should be the simplicity of the physical layer. This implies in particular that the number of different types of transport channels should be limited to include only the essential ones.  The following transport channels are regarded essential: SCH, BCH and RACH.
SCH:
For bursty packet data transmission, shared channels (both UL and DL) with intelligent scheduling can adapt to the variations in the traffic and utilize the radio resource in an efficient manner both from radio resource usage and terminal power consumption point of view.

BCH:
System information transmission has several special requirements: it needs to be transmited in a way that it can be received in the whole cell, the reception of the system information needs to be possible at the initial stages of the access procedure, and the (essential parts of) system information needs to be obtainable rapidly for inter-system HO purposes. With such special requirements, it is justified to define BCH as a separate transport channel.
RACH:
A random access transport channel needs to be used whenever the Node B is not aware of an UE requiring access/resource allocation e.g. in the beginning of initial access or during cell access due to cell reselection/handover. For the transmission of user data, SCH is a more efficient alternative.
As for the other transport channels, the following observations can be made:

DCH:
The static allocation inherent to dedicated transport channels constrains the scheduling flexibility and reduces scheduling gains. As discussed above, shared channels are the preferred way of transmitting bursty packet data for efficient radio resource usage and terminal power consumption. Thus SCH should replace DCH in E-UTRA.
FACH:
FACH reception in the UE is less power efficient than SCH due to lack of efficient resource allocation signalling. Furthermore, SCH is capable of handling all the data delivery cases that currently utilize FACH. Thus FACH can be removed.
PCH:
Shared channel can be used to deliver the data from PCCH by extending shared channel resource allocation mechanisms to support the indication of paging data transmission for idle UEs that do not have cell-specific radio link identity. Thus the PCH is not considered as essential channel type. With the omission of PCH, both active and idle terminals can use the same power-saving mechanisms and the downlink-originated startup delay of a terminal in active state can be reduced (compared to Cell_PCH of current UTRA) when no separate paging message is required
3
Transport channels

Three transport channel types are specified for data transmission over the radio interface: Broadcast Channel (BCH), Random Access Channel (RACH), and Shared Channel (SCH).

Uplink (UL) transport channels are:

· RACH is a contention-based common transport channel, most often used for initial access and transmission of NRT dedicated control and possibly user plane data of an UE. It is FFS whether RACH should be allowed to be used for user plane transmissions.
· SCH is a shared transport channel supporting variable bit rate. This is used for transmitting control and/or traffic data of the UE.

Downlink (DL) transport channels are:

· BCH is a common transport channel used for broadcasting system information to the UEs throughout the entire cell coverage with a fixed bit rate.

· SCH is a shared transport channel supporting variable bit rate. This is used for transmitting control and/or traffic data for UEs in the DL.


[image: image1]
Figure 1: Mapping between logical channels and transport channels

NOTE 1: CCCH does not seem necessary in the downlink, if the UE initial access message contains a random identifier which is used by the Node B when responding to the UE. At this point the random number is already a dedicated identifier, which could map to DCCH and SCH. In uplink the use of CCCH simplifies the MAC operation when receiving the initial access message from an unknown UE.
NOTE 2: It is FFS whether DTCH needs to be mapped to RACH.

SCH capacity, in both UL and DL, can be dynamically shared among UEs in e.g. time-frequency domain (and others as well) for efficient radio resource utilization and QoS support.

4
Conclusions

The number of transport channel types is reduced from 10 in UTRAN [2] to 3 in this proposal for E-UTRA by making use of shared transport channels in both uplink and downlink for both common and dedicated purposes, and removing dedicated channels. Depending on chosen protocol termination, the number of different MAC entities and protocol complexity can be significantly reduced. The proposed transport channel structure not only simplifies the network architecture but also provides flexibility for sharing the system bandwidth for efficient QoS support in IP cellular access networks. Transport channel structure described above chapter 3 of this document is proposed to be included into TR 25.8xx on Radio Interface Protocol Aspects of LTE.
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