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1. Introduction 

For determination of DL transport format such as MCS level, HS-PDSCH power offset, and transport block set size, the following methods have been considered in WG1 meetings.

· Determination of DL transport format based on transmit power of the associated DL DPCH

This method does not require explicit UL reporting of DL channel quality. However, it may not properly work when UE is in soft handover region, since DL signals from multiple cells will be combined at UE receiver side. Even though UE is not in the soft handover region, explicit report with long period, e.g., 80 msec, may be needed.

· Periodic reporting of DL channel quality

Periodic explicit reporting will be efficient when UE is in soft handover region. It should be further discussed what kind of information, e.g., C/I measurement or transport format requested by UE, will be reported. 

Current working assumption is that two slots in a TTI are used for report of DL channel quality as shown in Figure 1 [1]. Channel quality field will be DTX when there is no channel quality information being sent on uplink.
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Figure 1. Format for secondary DPCCH for HS-DSCH related UL signalling.

When UE is in soft handover region, it may be needed to send DL channel quality information in every TTI. However, if DL channel quality does not vary so fast (this will be the case when UE speed is slow), then transmission of n bits DL channel quality information on uplink in every TTI may cause unnecessary increase of UL interference which can limit the capacity of HSDPA service. 

This contribution proposes DL channel quality signalling methods when UE is in soft handover region for efficient utilization of UL resource. 

2. Proposed UL signalling structure for DL channel quality report
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Figure 2. Proposed UL signalling structure.
Proposed UL signalling structure is shown in Figure 2. As the minimum requirement on UL signalling, n bits (e.g., n = 5 [3]) DL channel quality report (refreshment) shall be sent on uplink with period of K TTI (K x 2 msec), where K is a UTRAN parameter. Position of the regular n bits refreshment signalling with K TTI period can be determined so that the report timings of UEs do not overlap each other, for example, based on SONY’s proposal in [2]. If DL channel condition does not change significantly, then number of feedback bits sent on uplink can be reduced by feedback of the relative change in the DL channel condition. Therefore, it is proposed that in every TTI during the time duration between the two regular reports (see blue colour in Figure 2), either of m (m < n) bits relative offset on DL channel quality report or n bits refreshment is sent on uplink (see yellow colour in Figure 2).

UE determines that which of the relative offset or the refreshment should be sent based on the amount of change in DL channel quality. The relative offset represents the amount of change of channel condition at the current measurement timing relative to the most recent refreshment. The number of bits for the relative offset can be, e.g., m = 1 or m = 2. If the difference between current channel condition and channel condition at the previous refreshment timing cannot be represented by m bits relative offset, then refreshment information will be sent on uplink.
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Figure 3. Transmitter structure for the proposed uplink signalling.

Figure 3 shows the proposed transmitter structure for UL signalling. Since UE determines type of the feedback information about DL channel quality, it is needed to inform Node B of the information type. To indicate the information type without additional signalling, two different OVSF codes are used to spread feedback bits. For example, Cch,256,1 and Cch,256,2 can be used to spread the refreshment and the relative offset, respectively, as shown in Figure 3. Then, Node B can identify the information type by despreading the received signal with two OVSF codes and by detecting the existence of signal. Since the number of feedback bits is different depending on the information type, two block coding schemes can be employed as shown in Figure 3.

Observation on the performance of the proposed UL signalling method for DL channel quality report

· The transmit power for m bits relative offset can be smaller than the transmit power for n bits refreshment. Therefore, it is expected that UL interference can be reduced.

· Feedback of the relative offset instead of the refreshment will have no significant impact on HS-DSCH throughput, since UE can select the type of feedback information.

3. Conclusion

In this contribution, we propose an efficient uplink signalling method for reporting DL channel quality. It is proposed to include the proposed uplink signalling method in TR 25.858.
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