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1. Introduction

During RAN2 LTE ad hoc in June, the following assumptions on the logical and transports channels for E-UTRA seemed to be supported by a large number of companies [1]. 

· Logical channels: Existing Rel-6 logical channels are kept except CTCH and MTCH, which are merged. 

· Transport channels: Dedicated channel DCH, PCH and FACH are removed and all user traffic is carried by a small number of evolved shared channels. 
This contribution is organized as follows. Section 2 describes the envisaged transport channel types for E-UTRA. Section 3 proposes a mapping between logical/transport/physical channels. Further, section 4 initiates the discussion on the respective transport channel characteristics.

2. Types of Transport Channels in E-UTRA 

We propose to define only shared or common transport channel types.  Compared to Rel-6, dedicated transport channels are not considered anymore. This trend has been initiated in Rel-5/6 by HSDPA and HSUPA and it has been proven that significant capacity gain can be achieved by relying on shared transport channels especially for packet services.

Following the discussion in RAN1 on OFDM/SC-FDMA access method [3, 4, 5], it is expected that two resource allocation methods will be adopted. The first allocation mode or “localized mode” tries to benefit from frequency scheduling gain by allocating only the subcarriers on which a specific UE experiences the best radio channel conditions. Since this scheduling mode requires associated signaling (resource allocation signaling, CQI in uplink), this mode would be best suited for non-real time, high data rate oriented services. The second resource allocation mode or “distributed mode” relies on the frequency diversity effect to achieve transmission robustness by allocating resources that are spread over time and frequency. This distributed resource allocation method seems to be best suited for real-time services as less associated signaling (no fast CQI, no fast allocation signaling) relative to “localized mode” is required. Localized mode introduces additional gain due to channel dependent scheduling, but it cannot be considered for traffic of multicast or broadcast type. 

Since localized and distributed resources allocation modes may require different transmission protocols and associated signaling and would probably be used for different service types, this calls for the introduction of two different shared transport channels. A consequence of this would be that for the transport channel supporting localized resource allocation, the amount of physical resources distributed over the time-frequency grid would be dynamic (e.g. changed on a TTI basis), whereas for the transport channel supporting distributed mode, this could be a more semi-static (e.g. valid over a longer period). 

Therefore we proposed the following transport channel types in the uplink and in the downlink.

Evolved-BCH and CACH transport channels are similar to legacy BCH and RACH transport channels. 

Downlink

· Evolved BCH (Evolved Broadcast CHannel) 

Evolved BCH is a common downlink transport channel used to transmit system-specific information for a given cell. 

· D-SDCH (Distributed Shared Downlink CHannel)

D-SDCH is a shared downlink transport channel with distributed resource allocation method that is scheduled between several users.

· L-SDCH (Localized Shared Downlink CHannel) 

L-SDCH is a shared downlink transport channel with localized resource allocation method that is scheduled between several users.

Uplink  

· CACH (Contention Access CHannel) 
CACH is a common uplink transport channel with contention-based access.
· D-SUCH (Distributed Shared Uplink CHannel)  

D-SUCH is a shared uplink transport channel with distributed resource allocation method that is scheduled between several users.

· L-SUCH (Localized Shared Uplink CHannel) 

L-SUCH is a shared uplink transport channel with localized resource allocation method that is scheduled between several users. 

3. Channel Mapping in E-UTRA 

A proposal for the mapping of logical channels on transport channels is given in this section for the downlink and the uplink. As it can be noted the same logical channel names are reused as in Rel-6. 

3.1.  Downlink Channel Mapping for E-UTRA  

Downlink channel mapping for E-UTRA is given in the Figure 1.
DTCH may be mapped upon L-SDCH or D-SDCH depending on traffic characteristics. 

· For traffic having less stringent delay requirement, DTCH may be mapped upon L-SDCH.  

· For traffic having stringent delay requirement, DTCH may be mapped upon D-SDCH.

DCCH may be mapped upon L-SDCH or D-SDCH depending on network configuration.  D-SDCH is more suitable for signalling traffic relative to L-SDCH. 
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Figure 1: Downlink Channel Mapping for E-UTRA.

3.2.  Uplink Channel Mapping for E-UTRA  

Uplink channel mapping for E-UTRA is given in the Figure 2. 

Mapping of DTCH on L-SUCH, D-SUCH and CACH depends upon traffic characteristic.  

· For traffic having less stringent delay requirement, DTCH may be mapped upon L-SUCH. 

· For traffic having stringent delay requirement, DTCH may be mapped upon D-SUCH. 

· For smaller amounts of traffic to be transmitted, DTCH may be mapped upon CACH. 

DCCH may be mapped on L-SUCH, D-SUCH and CACH depending on network configuration and amount of signalling traffic. D-SUCH is more suitable for signalling traffic relative to L-SUCH. 
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Figure 2: Uplink Channel Mapping for E-UTRA.
4. Conclusions
In this contribution, we proposed the following items for E-UTRA. 

· Two different uplink/downlink transport channel types based upon resource allocation scheme (distributed, localized).  

· Same logical channels as in legacy system except CTCH, which is merged with MTCH.

· Flexible mapping of logical channels onto transport channels.

· Reduced number of E-UTRA transport channels.

These items are inline with the complexity and service related requirement as stated in [2].
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Annex1: Naming of Physical Channels 

Downlink 

· Evolved-PCCPCH (Evolved Primary Common Control Physical CHannel)

· D-PSDCH  (Distributed Physical Shared Downlink Channel) 

· L-PSDCH (Localised Physical Shared Downlink Channel) 

Uplink

· PCACH (Physical Contention Access CHannel) 

· D/L-PSUCH (Distributed/Localised Physical Shared Uplink CHannel)  
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