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1. Introduction
If the receive timing for any downlink DPCCH/DPDCH in the current active set has drifted, the downlink timing can be adjusted through higher layers, cf. Section 4.3.4 in TS25.214. The timing of E-HICH and E-RGCH is linked with the downlink DCH timing as outlined in Section 7.10 and 7.11 in TS25.211. However, the standard does not specify the behaviour of the E-HICH and E-RGCH channels when timing adjustment is to be performed for a particular NodeB.

2. E-DCH with 10 ms TTI

For illustration, SFN frame number i is associated with the CFN at which timing adjustment takes place. The UE shall assume that the NodeB will change the frame boundary of the E-HICH associated with SFN i, whereby the E-HICH data is transmitted in response to the data transmitted in the E-DCH frame associated with SFN i-3. The base station shall also apply the timing change for the E-RGCH channel for the control data frame associated with SFN i.

Figure 1 depicts three different cases. For case 1, transmission timing is advanced and the floor operation defined in in Section 7.10 in TS25.211 for the E-HICH timing also yields a change in the E-HICH subframe timing. For case 2, transmission timing is delayed and the floor operation defined in Section 7.10 in TS25.211 for the E-HICH timing also yields a change in the E-HICH subframe timing. For case 3, transmission timing is adjusted while the computation for the E-HICH timing does not yield a change in the E-HICH subframe timing.

There is no conceptual problem with the timing adjustment in the 10 ms TTI case provided the E-RGCH and E-HICH timing is also adjusted in SFN frame number i, since there is no subframe overlapping in the case of timing advance because the last E-HICH and E-RGCH frames have a duration of 8 ms and subframe 5 is not transmitted. However, it may be noted that the SFN where E-HICH and E-RGCH is adjusted should be identical to the SFN where the NodeB adjusts the downlink timing. 
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Figure 1: Timing adjustment scenarios for EDCH with 10 ms TTI
3. E-DCH with 2 ms TTI

For illustration, SFN frame number i is associated with the CFN at which timing adjustment takes place. The UE shall assume that the NodeB will change the frame boundary of the E-HICH associated with SFN i subframe 0, whereby the E-HICH data is transmitted in response to the data transmitted in the E-DCH subframe associated with SFN i-1 subframe 2.

Figure 2 depicts three different cases. For case 1, transmission timing is advanced and the floor operation defined in in Section 7.10 in TS25.211 for the E-HICH timing also yields a change in the E-HICH subframe timing. For case 2, transmission timing is delayed and the floor operation defined in in Section 7.10 in TS25.211 for the E-HICH timing also yields a change in the E-HICH subframe timing. For case 3, transmission timing is adjusted while the computation for the E-HICH timing does not yield a change in the E-HICH subframe timing.

There is a conceptual problem in the 2 ms TTI case when the transmission timing is advanced and the floor operation defined in in Section 7.10 in TS25.211 for the E-HICH timing also yields a change in the E-HICH subframe timing. In that particular scenario, an entire E-RGCH and E-HICH subframe is lost because the timing adjustment would imply a complete overlap of two different E-RGCH and E-HICH subframes. 
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Figure 2. Timing adjustment scenarios for EDCH with 2 ms TTI
4. Proposal for E-RGCH and E-HICH timing in the case of Timing Adjustment

To avoid any problem as outlined above for 2ms TTI length, and to define the E-HICH and E-RGCH timing without ambiguities in the case of timing adjustments, the following is proposed:

1) For timing adjustments with 2 ms TTI length in SFN i, whereby the timing advance also yields a change in the E-HICH subframe timing, the UE does not transmit data on the E-DCH for subframes associated with SFN i-1 subframe 1.

2) Timing adjustment for E-HICH and E-RGCH shall be applied at the earliest possible subframe within a particular SFN where the NodeB adjusts the downlink timing.
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