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1. Introduction

RAN1 have previously decided that the timing relation between the uplink HS-DPCCH and the downlink HS-PDSCH is decided by the processing time allocated to the UE, but with the additional criteria that the HS-DPCCH is symbol synchronized to the UL DPCCH. This is shown in the figure below.
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Figure 1: Timing structure at UE for UL HS-DPCCH control signaling

The integer m is calculated based on the uplink/downlink timing relations known by the UE and the Node B.

2. Soft Handover Timing Drift
In case the UE is in soft handover, timing between the downlink radio links coming from different Node Bs drift relative to each other since the network clocks are not synchronized. The time, as seen at the UE, between the start of the downlink slot and the start of the uplink slot is to be kept within the range of 1024(148 chips. If the timing drifts outside this range, the UE signals to the Node-B and the Node-B then corrects the downlink timing so that it falls within the allowed range.

The drifting in soft handover can cause a problem in determining m for uplink HS-PDSCCH timing. If the UE is using a different Node B as its time reference than the HSDPA Node B, the timing of the HS-PDSCH will drift relative to the uplink DPCCH. If the drifting is large enough, the m required for starting the HS-DPCCH within the first 255 chips after the end of the UE processing time will at some point change to m-1 or m+1 depending on in what direction the drifting occurs. This can happen within the allowed drifting range of (148 chips. This causes the UE to change the start of the HS-DPCCH by (256 chips. The Node B cannot tell from the timing drift of the received signal the difference between drift caused by changes in propagation time, which does not cause a change in m, and drift caused by the UE using a different Node B as its time reference. It is therefore unable to detect that the UE has changed its m. The UE changing m without the Node B’s knowledge will cause the Node B to lose slot synchronization of the HS-DPCCH.

Our solution to this problem is to mandate the UE to calculate m based on the uplink/downlink timing parameters that was last signaled between the UE and the Node-B. This means that the UE cannot change m unless there has been a time adjustment by the Node B.

The implication of this change is that the start of the HS-DPCCH can fall outside the time interval of 255 chips after the end of the UE processing time. This slightly reduces the processing time of the UE or the Node B depending on the direction of the drift 

3. Conclusion

It is proposed to add a statement to TS 25.211 mandating the UE to calculate m based on the latest signalled uplink/downlink timing parameters. A CR is provided to make this change.
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Figure 37: Timing structure at UE for UL HS-DPCCH control signalling
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