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Introduction

“Uplink Enhancements for Dedicated Transport Channels“ has been introduced as a Release 6 Study Item in TSG RAN WG1. The goal is to improve the coverage and throughput as well as to reduce the delay of the uplink dedicated transport channels. The Study Item investigates enhancements that can be applied to UTRA in order to improve the uplink performance in general or to enhance the uplink performance for background, interactive and streaming based traffic. The  “Feasibility Study for Enhanced Uplink for UTRA FDD” includes, but is not restricted to, the following topics, as described in the TR [1]:

· Adaptive modulation and coding schemes

· Hybrid ARQ protocols

· Node B controlled scheduling

· Physical layer or higher layer signalling mechanisms to support the enhancements

· Fast DCH setup

· Shorter frame size and improved QoS
This contribution provides some background of the E-DCH related L2/3 issues, which should be discussed in RAN WG2/ RAN WG3.  
E-DCH L2/3 issues
E-DCH transport channel

To support the uplink enhancements an enhanced dedicated transport channel, called E-DCH, has been considered by RAN WG1. Still it remains to be determined whether there will be a new transport channel added to RAN specification [1]. Uplink enhancements may consist of methods limited on improving the utilization of existing transport channels or introduce methods that require new transport channels. 
The detailed characteristics of E-DCH should also be discussed in RAN WG2. An important issue that needs to be addressed is the number of E-DCHs. RAN WG1 has been discussing different modes of operation of the E-DCH that may even co-exist simultaneously. The simultaneous support of transport channels with different transmission modes, e.g. different TTI lengths or different scheduling approaches, could therefore require two or more separate E-DCH transport channels. 

Another issue, which is FFS, is the TFC Selection for uplink transmission on UE side. The impact of E-DCH on the TFC selection algorithm has to be discussed.


Introduction of a new MAC entity

The new functionalities of Node B controlled Hybrid ARQ and Node B controlled scheduling, considered as enhancements for the uplink dedicated transport channel, are proposed to be included in a new MAC entity, which is referred to as MAC-eu [2]. This new MAC entity is added to the Rel99/4/5 MAC layer in UE respectively Node B. HARQ related functionality, e.g. generation of ACK/NACK and retransmissions, and the scheduling is covered by the new MAC entity. RAN WG2 should define the architecture and functionality of the new MAC entity.

Furthermore since RLC requires in-sequence delivery the location of the reordering entity should be defined. Possible locations for the reordering entity are Node B and RNC. Such decision also depends on whether soft handover is supported or not. Placing the reordering buffer in Node B for example would impose unnecessary delay in a soft handover scenario.   

HARQ protocol

Node B controlled Hybrid ARQ allows for rapid retransmissions of erroneously received data packets. A protocol structure with multiple stop-and-wait hybrid ARQ processes can be used, similar to the scheme employed for the downlink HS-DSCH in HSDPA, but with appropriate modifications motivated by the differences between uplink and downlink [1]. RAN WG2 has to define whether to adopt a retransmission protocol with asynchronous or synchronous uplink data transmission and with asynchronous or synchronous downlink feedback signalling.   Asynchronous data transmission has the benefit of making the scheduling more flexible (same as HSDPA downlink) at a possible expense of an increased signalling overhead.  The feedback signalling (ACK/NACK) with synchronous operation on the other side had the advantage of a small round trip time with no additional signalling overhead. 

Another issue, which should be discussed in RAN WG2/WG3, is the HARQ operation during soft handover. In soft handover there are single transmitting and multiple receiving protocol entities. The UE may receive different ACK/NACK feedback messages in the downlink from the receiving entities. Major problem in soft handover operation is the link imbalance, which may lead to unsynchronised soft buffers among different Node Bs. Enhancements in HARQ protocol operation, e.g. soft buffer synchronisation should be discussed to provide a reliable HARQ protocol operation during soft handover. 
Fast DCH setup

Establishing a DCH involves a physical layer random access procedure, uplink/downlink physical channel synchronization procedures, NBAP and RRC signalling. Only the fast physical layer random access and the reduction of the uplink/downlink synchronization time are being discussed in RAN WG1. The corresponding NBAP and RRC signalling for a fast DCH setup should be discussed in RAN WG2/ RAN WG3. 

Conclusions
The contribution briefly discussed some important E-DCH related L2/3 issues. RAN WG2/ RAN WG3 should define the MAC architecture, functionality of the new MAC entity and related Iub/Iur signalling. Different options as the number of E-DCH transport channels, the support of soft handover or the location of the reordering entity need to be discussed at an early state since they have a big impact on the overall architecture. 
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