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Introduction

Although physical layer differences are inevitable between the FDD enhanced uplink and TDD enhanced uplink, commonality between the modes from higher layer perspectives is desirable.
A text proposal for section 7 “Physical Layer Structure Alternatives….” is presented below which is based heavily on the corresponding section 8 of the FDD TR [2].  The substantive differences between the FDD section and the TDD section are:

1. The term E-DCH has been dropped and replaced with a more generic term “Enhanced Uplink CHannel” E-UCH (see [1] for a discussion on this topic)
2. The R99/4/5 uplink shared channel has been added to the figure.
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7
Physical Layer Structure Alternatives for Uplink Enhancements for UTRA TDD

Editor's Note:
This section is expected to contain a more detailed description of the proposed modifications to physical layer structure(s) in time and code domain that are required to support considered uplink enhancements. This section will be used as a basis for defining the simulation assumptions in the annex.

7.1
Relationship to existing transport channels

It remains to be determined whether there will be a new transport channel added to RAN specification. Uplink enhancements may 

· consist of methods limited on improving the utilisation of existing dedicated or shared uplink transport channels or

· introduce methods that require new transport and physical channels
In order to encompass both possibilities, the transport channel is referred to here as the “Enhanced Uplink CHannel” E-UCH.
7.1.1
Transport Channel Structure

<This section should be reviewed by RAN2.>

To support some of the enhancements currently under consideration, a new transport channel type, the E-UCH, is introduced. Depending on future decisions on which enhancements to support and how to support them, the E-UCH may or may not be identical to the USCH or DCH. 

In order to find a suitable structure for supporting the E-UCH, there are some issues that need to be addressed:

· The number of E-UCHs supporting simultaneous transmission

· Static or semi-static TTI. 

· One or multiple CCTrCHs. Either one or multiple uplink CCTrCHs are required, depending on the physical channel structure adopted. 

In Figure 7.1.1.1, a generic structure is illustrated, not making any particular assumption on the number of CCTrCHs, E-UCHs or the TTIs supported.  For E-UCHs using (hybrid) ARQ, a new MAC-e entity is introduced to handle the retransmission protocol in a similar way as for HS-DSCH. In any scheme with more than one MAC-e, there will be a dependency between the MAC-e entities as, according to section 6.2.3, a single ACK/NAK per uplink TTI is used. Thus, if multiple E-UCHs are supported, a retransmission request is valid for all E-UCHs using hybrid ARQ in the corresponding interval.
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Figure 7.1.1.1: Simplified illustration of possible transport channel structures.

7.1.1.1
Number of E-UCHs

Supporting only one E-UCH may simplify transport channel multiplexing and reduce the amount of additional outband signalling.  MAC layer multiplexing may be used to support (simultaneous) transmission of multiple MAC-d flows (possibly with different priorities) into a single transport channel. In-band signalling may be used for separating the received data into different MAC-d flows instead of relying on the TFCI.

Supporting multiple E-UCHs may allow for greater flexibility but may require more outband signaling compared to a single E-UCH. One E-UCH can be set up for each MAC-d flow. Out-band TFCI signalling is used to demultiplex the received data into multiple transport channels/MAC-d flows.

The interaction with TFC selection needs to be considered. According to Rel5, logical channels in the uplink have absolute priority, i.e., the UE shall maximise transmission of high priority data in each TTI.  Whether this rule is to be maintained for the E-UCH or not is FFS, although the TFC selection needs to take both legacy transport channels (USCHs, DCHs) and E-UCHs into account.  If the Rel5 principle is retained, TFC selection and MAC-e (if applicable) multiplexing must be jointly designed in order not to “starve” low-priority MAC-d flows.

7.1.1.2
TTI

A static TTI, i.e., the specifications mandate a single TTI value to be supported by the E-UCH, may simplify the processing.  Obviously a static TTI will prohibit the use of (hybrid) ARQ in conjunction with TTIs other than the one specified for E-UCH.

A semi-static TTI, i.e., the network configures the TTI to use when configuring the E-UCH, is in line with other Rel5 transport channels and may be useful in some situations.
…………………. end of text proposal >>>>>>>>>>>>>>>>>>>>>>
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