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In UTRA TDD the use of DSCH is supported by 3 different signalling means, higher layer signalling, midamble based signalling and TFCI based signalling. As TS 25.221 covers only very briefly the signalling methods, this contribution presents the related section for the 25.224 to introduce the related physical layer procedure for TDD DSCH operation. The lack of detailed information became obvious when describing the UE capabilities (for TDD capable UEs) and evaluation of the complexity impact of TDD DSCH reception of the UE when considering the mandatory/optional status. For the clarification in 25.926 on the optional/mandatory status with TDD DSCH it is essential to understand the requirements from the physical layer perspective for the procedure for DSCH decoding. The midamble based signalling and TFCI based signalling methods are proposed to be explained in more detail.

For the TFCI based signalling it is clarified that TFCI may be transmitted on the dedicated channel or on the PDSCH itself (standalone PDSCH). Also the related restrictions in terms of timing between the DCH and DSCH in case TFCI signalling are introduced as in FDD to ensure that the UE does not have to perform decoding when there is not data on the DSCH. Until now there has not been any timing relationship with the TFCI on the dedicated channel and associated DSCH specified for TDD but it is obvious that this needs to be covered by the physical layer specification.

The difference to FDD is that resulting limitations to the slot allocations must be taken into account. Thus it is proposed to have one full frame as minimum separaration between the DCH (or more exactly between last slot of DCH with TFCI information) and PDSCH that needs to be received based on the TFCI on DCH. This allows terminal power saving operation wihtout unnecessary PDSCH reception when there is no data to receive. PDSCH allocation immediately or very soon after DCH would force terminal always to buffer the PDSCH time slot(s). This timing relationship is depicted in Figure 1. 

For the midamble based signalling, the physical layer procedure when assosicated either with FACH (standalone DSCH) or with a DCH is introduced for completenes as well. The same timing uncertainty is not an issue with midamble based signalling.
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Figure1: DCH-DSCH timing relationship
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4.8 DSCH procedure

The physical downlink shared channel procedure described below shall be applied by the UE when the physical layer signalling either with the midamble based signalling or TFCI based signalling is used to indicate for the UE the need for PDSCH detection. There is also a third alternative to indicate to the UE the need for the PDSCH detection and this is done by means of higher layer signalling, already described in [8]. 
4.8.1 DSCH procedure with TFCI indication

When the UE has been allocated by higher layers to receive data on DSCH using the TFCI, the UE shall decode the PDSCH in the following cases:

· In case of a standalone PDSCH the TFCI is located on the PDSCH itself, then the UE shall decode the TFCI and based on which data rate was indicated by the TFCI, the decoding shall be performed. The UE shall decode PDSCH only if the TFCI word decode corresponds to the TFC part of the TFCS given to the UE by higher layers.

· In case that the TFCI is located on the DCH, the UE shall decode the PDSCH frame or frames if the TFCI on the DCH indicates the need for PDSCH reception. Upon reception of the DCH time slot or time slots, the PDSCH slot (or first PDSCH slot) shall start SFN n+2 after the DCH frame containing the TFCI, where n indicates the SFN on which the DCH is received. In the case that the TFCI is repeated over several frames, the PDSCH slot shall start SFN n+2 after the frame having the DCH slot which contains the last part of the repeated TFCI. 

4.8.2 
DSCH procedure with midamble indication

When the UE has been allocated by higher layers to receive PDSCH based on the midamble  used on the PDSCH (midamble based signalling described in [8]), the UE shall operate as follows:

· The UE shall test the midamble it received and if the midamble received was the same as indicated by higher layers to correspond to PDSCH reception, the UE shall detect the PDSCH data according to the TF given by the higher layers for the UE. 

· In case of multiple time slot allocation for the DSCH indicated to be part of the TF for the UE, the UE shall receive all timeslots if the midamble of the first timeslot of PDSCH was the midamble indicated to the UE by higher layers.

· In case the standalone PDSCH (no associated DCH) contains the TFCI the UE shall detect the TF indicated by the TFCI on PDSCH.
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