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1.
Introduction

In [1], a proposal is made for a quality indicator to be signalled by the UE to the NodeB to assist in the selection of a TFRC. This quality indicator consists of a recommended TFRC and power offset that the UE believes will allow the HS-DSCH to maximise throughput for a set of reference resources whilst meeting a specified BLER threshold, assuming that the current channel conditions persist. The UE is restricted to selecting a TFRC / Power Offset combination from a pre-defined reference list.

This procedure has been accepted for FDD. For TDD (both HCR and LCR), however, there are a number of differences in the operation of HSDPA that allow a simpler procedure to be adopted. The main differences are :

1.
Feedback from the UE must be sent on the HS-SICH
, which is sent in response to an allocation for the UE on a HS-DSCH. Hence the UE will be aware of the resources it has been allocated when setting the quality indicator. There is no mechanism in TDD for sending physical layer measurement reports to the NodeB independently of an allocation on the HS-DSCH.

2.
The information carrying capacity of the HS-SICH for TDD is higher than that of the DPCCH-HS used by FDD. This allows the quality indicator to be larger than the 5 bits proposed in [1]. This increased resolution means that there is no need to signal a power offset as part of the quality indicator.

Full details of the quality feedback procedure for TDD is given in the next section.

2.
Quality Feedback Procedure

2.1
Quality Indicator

For TDD, it is proposed that the quality indicator be a recommended TFRC, as in [1]. However when making this recommendation, unlike the FDD case, the UE will know which resources it has currently been allocated by the NodeB, since the quality indicator can only be sent in response to an allocation on a HS-DSCH. Whilst the allocated resources are not guaranteed to remain unchanged for the next allocation, in many cases they will be, and hence it is proposed that the UE assumes that the current resource allocation remains unchanged for the next allocation when making its recommendation. Hence it can only make a recommendation as to how the current resource allocation is used, and not any recommendation as to what physical resources should be used.

Hence, for TDD, the quality indicator consists of the following fields of the TFRI :

· Modulation scheme: 1 bit

· Transport-block-set size + Transport-channel identity: 6 bits

Because the resolution of the quality indicator is higher than that for FDD, there is no need to signal power offset information as well. Indeed, when making its recommendation, the UE should assume that the current transmit power for the HS-DSCH will be maintained. Note also that there is no need to predefine a reference table, as is required for the FDD approach [1].

To generate the TFRC recommendation, a look-up table approach, as proposed in [1], could be used if desired. Rather than mapping SIR to BLER however, this would map SIR to the maximum code rate that could be supported. This code rate could then be translated to a TFRC recommendation for the currently allocated resources.

2.2
Reporting Procedure

The reporting procedure is as follows :

1. The UE receives a message on a HS-SCCH telling it, amongst other things, which resources have been allocated to it for the next associated HS-DSCH transmission.

2.
The UE reads the HS-DSCH transmission, and makes whatever quality measurements on this as are deemed necessary in order for it to be able to make a TFRC recommendation.

3.
Based on the acquired quality information, the UE selects a combination of modulation format and transport block set size that would give it the highest throughput for the allocated resources whilst still meeting a specified threshold BLER. The threshold BLER would be defined identically to that proposed in [1].

4.
The UE reports the recommended modulation format and transport block set size to the NodeB on the HS-SICH, along with the ACK/NAK report for the HS-DSCH transmission just received.

5.
The NodeB can use the TFRC recommendation at its discretion. If the resources that the NodeB allocates to the UE for the next HS-DSCH transmission are changed, then the NodeB must re-interpret the TFRC recommendation for the new resource allocation, in the same way that an FDD NodeB must re-interpret the TFRC recommendation if the allocated resources are different to those in the reference list [1].

3.
Conclusions

A quality indicator and quality feedback procedure have been proposed for TDD HSDPA. The quality indicator consists of a recommendation as to what code rate (i.e. modulation format and transport block set size) would maximise the throughput for the currently allocate resources whilst still meeting a specified threshold BLER. This recommendation would be reported to the NodeB on the HS-SICH, along with the ACK/NAK for the received HS-DSCH transmission.

This procedure is similar to that proposed in [1], but takes into account the fact that the quality indicator need only be sent in response to a received HS-DSCH transmission in TDD, and the fact that a larger field size for the quality indicator can be supported by TDD.
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� 	The channel terminology is aligned with the current assumptions of RAN2, see draft CR for TS25.302. In TR25.858 these channels are named SCCH-HS and HICH, respectively.





