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1. Introduction
In this contribution, we firstly review the LTE requirements agreed in joint working group which are related to the transport channel structure of EUTRAN. Then we investigate the issues of current R6 UTRAN transport channel structures and propose ways to simplify the EUTRAN transport channel in order to reduce the overall EUTRAN system complexity.

2. EUTRAN Requirements on Transport Channels

The LTE joint working group TR contains the following agreed requirements related to the EUTRAN transport channel structure;
· E-UTRA should supports services provided from the PS-domain. E-UTRAN architecture shall be packet based, although provision should be made to support systems supporting real-time and conversational class traffic.

· Shorter U Plane and C Plane latencies
· E-UTRA system should support enhanced MBMS modes compared to UTRA operation

· To reduce complexity requirement for overall system, minimize the number of options, no redundant mandatory features

Bearing these requirements in mind, we review the current R6 transport channel and R6 MAC architecture in the following sections.
3. R6 UTRAN Transport Channels and MAC Architecture
R6 MAC architecture (UE side) is shown in the figure below in which the mapping of logical channels and the R6 transport channels are illustrated, in conjunction with MAC entities inter-connecting them in-between. This MAC architecture has been evolved from R99 architecture where MAC-d and MAC-c/sh existed to R5 Architecture by including HSDPA transport channels (HS-DSCH) and its controlling MAC entity (MAC-hs). Then MBMS and Enhanced Uplink features were added during R6 standardization period and two MAC entities (MAC-m and MAC-es/e) were introduced. Also several MBMS related logical channels were added and new uplink transport channel (E-DCH) was included. 
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Figure 1 UE Side MAC Architecture R6
Issues related to current R6 architecture

· Do we need dedicated transport channel (like DCH) in EUTRAN? 

· Closed loop power control and associated uplink and downlink signalling channels: In R6, HSDPA and HSUPA should accompany the associated DPCH. The associated DPCH maintains the closed loop power control in uplink and downlink. And the transmission of associated uplink and downlink signalling channels are closely coupled with the associated DPCH. However in EUTRA, although the physical layer study is still premature to predict the end-outcome, the fast power control could be replaced by a slow power control and therefore the need for associated DPCH becomes questionable.
· Data transmission capability on associated DPCH: The data transmission capability of associated DPCH is limited either because of its low spectral efficiency (low modulation) or its low reliability (no fast retransmission). Instead, DTCH mapped on associated DCH is assumed to be a low rate CS voice service. DCCH mapping on either associated DCH or HSDPA/HSUPA is supported, however DCCH mapping on HSDPA and HSUPA has been also studied and concluded to be supported. Furthermore the Fractional DPCH feature assumes no DPDCH transmission in downlink, and hence saving downlink code resources. Therefore in EUTRAN where CS voice call will be replaced by PS voice call, associated DPCH as a mean to deliver the PS data becomes questionable. 
· Do we need FACH like downlink transport channel in EUTRAN?


FACH is a transport channel in order to transmit small size data packets toward a UE or a group of UE. From power control point of view, FACH is a less spectrally efficient transport channel than the dedicated channel. Compared also to the downlink shared channel, FACH is less spectrally efficient and also less reliable transport channel. The merit of FACH over DCH and HS-DSCH is UE power consumption by disabling the fast power control as well as the continuous uplink transmission. Therefore naturally a new shared channel for UTRAN can be targeted to achieve low UE battery consumption as well as better spectral efficiency and high transmission reliability. Then there could be a possibility to simplify EUTRAN transport channel structure by merging FACH like transport channel into a downlink shared type of transport channel.
· Do we need RACH like uplink transport channel in EUTRAN? 


UE uses RACH transport channel in order to transmit small size data packets or higher layer messages to upper layers. From layer 1 power control point of view, a special procedure is defined for R6 RACH to guarantee the required reliability. Although it is premature to assume any detail of EUTRA uplink transmission, the concept of non scheduled transmission adopted in HSUPA can be reused for supporting RACH type of uplink transmission. For example, the initial scheduling request in HSUPA is conceptually similar to initial call setup request. Then the new shared uplink transport channel can support CCCH logical channel even with a good reliability thanks to fast retransmission mechanism supported by physical layer. Improving signalling reliability would enhance the call setup time delay as well. Furthermore the shared channel scheduler shall take into account other scheduled type of uplink transmission in addition to non scheduled type of transmission. In this reasoning, there could be a possibility to simplify EUTRAN transport channel structure merging RACH type of transport channel into uplink shared transport channel.
· Do we need separate downlink and uplink shared transport channels like HSDPA and HSUPA in EUTRAN?

Current R6 already supports both downlink and uplink shared transport channels and their functionalities are somewhat similar to each other, e.g. fast node B scheduling, fast retransmission, adaptive modulation and coding. Then there is an issue whether a separate shared transport channels are needed for EUTRAN as well, in other words, new downlink shared channel and new uplink shared channel. This issue is fundamentally related whether a node B scheduler can treat uplink and downlink traffic completely separately or not. Or even further there would be or should be only one scheduler for both uplink and downlink. In addition, the current associated signalling for downlink and uplink channels are separated and hence there are two different sets of signalling channels. In EUTRAN, it could be possible to merge these two sets of signalling channel into a set in order to reduce the complexity as well as efficient signalling resource utilization.

· Do we need a special MBMS downlink transport channel? 

Current HSDPA is designed for a uni-cast based user traffic handling, i.e. the transmission of data packets to a group of UE is currently not supported. When designing EUTRAN transport channel, the issue is whether or not MBMS traffic can be mapped into the new downlink shared channel and scheduled by node B in spectrally efficient way. Also mapping MBMS into the new shared downlink channel, we could achieve the LTE requirement of maximum reuse of physical layer component between uni-cast and multi-cast. On the other hand, the cell-edge E-MBMS bit-rate should be improved by a similar level of improvement of uni-cast. For this objective, an approach can be coordinated transmission among the cells for supporting a kind of combining scheme at UE. However it is FFS how this coordination can be done when node B is scheduling its controlling cell independently. 
· Do we have to support CTCH logical channel in ETRAN?


CTCH is a logical channel used for cell broad casting service. Having MBMS, it is of question whether CTCH is still needed in addition to MTCH. An improved MTCH channel should be capable of transferring all broadcast messages. Hence we should consider to remove the CTCH logical channel by merging it into MTCH.

4. Conclusion
In this contribution, we proposed:
· Evolved new shared channel should support most of logical channels.

· Need for dedicated transport channel like DCH in EUTRAN has to be cautiously considered or preferably deleted.
· Need for transport channels like RACH in EUTRAN has to be cautiously considered or preferably merged into uplink shared transport channel.
· Need for transport channels like FACH in EUTRAN has to be cautiously considered or preferably merged into downlink shared transport channel.
· Need for separate of downlink and uplink shared transport channel has to be considered, e.g. to avoid two separate sets of associated signalling.
· New for a separate transport channel for E-MBMS has to be considered, e.g. to maximize the physical layer component reuse with uni-cast and at the same time achieving bit-rate improvement over MBMS.
· Remove the logical channel of CTCH. 
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