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1. Introduction

In the absence of ACK/NACK control information from the UE to the NodeB when HS-DSCH is used in CELL_FACH, some proposals [1,2] have suggested that some channel quality reporting on the RACH would be beneficial. [2] suggests using a MAC PDU for this reporting from the UE to the NodeB, in order to minimise the overheads and delays associated with RRC reporting. 

2. Reporting on RACH

There are some transmission parameters for HS-DSCH in CELL_FACH that will have to be set to appropriate values by the network in order to provide the required coverage in the cell. These transmission parameters include the HS-DSCH power, modulation and coding scheme (MCS), and the number of blind repetitions. It will be necessary to provide the network with sufficient information to enable appropriate values to be selected for these parameters. 

This reporting should be designed to have a low overhead. 

Channel Quality reporting using CQI has already been proposed [2] where a MAC PDU could contain either a detailed RRC “Measured result in RACH” data or a smaller 5 bit CQI report as used in HSDPA. An alternative approach with lower overhead is to report either the number of retransmissions that were required to successfully decode the HARQ data, or, for an even lower overhead, simply an indication that a the number of retransmissions needed has exceeded a given level.
2.1 Channel Quality reporting using number of retransmissions required

Using only two bits, the UE could send back to the NodeB an indication of the number of retransmissions that were required to successfully decode the HARQ data, for any number of retransmissions up to 4. This number could be signalled as part of a MAC message on the RACH.  This has some advantages over CQI reporting:

· this measurement gives a clearer indication as to performance of the HARQ decoding in the UE, as it takes into account the current transmission power and MCS as well as the channel quality.

· this measurement can be directly related to the number of blind retransmissions used by the network. 

· the number of bits required is very low. 

Typically the UE would periodically report the average number of retransmissions used in the decoding process, calculated over a number of packets, rather than reporting for every packet. 

An alternative to periodic reporting could be to trigger a report based on one of the following stimuli:

· The number of retransmissions exceeding a threshold (this threshold could for example be signalled to the UE by means of RRC signalling)

· A particular event such as cell reselection

In figure 1, the HARQ Data packets are sent with 2 blind retransmissions and at the defined reporting instant the UE then reports on the RACH the average number of retransmissions that was required to successfully decode the HARQ data packets. 
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Figure 1 Retransmissions reporting

If desired, the reporting overhead could be minimised to a single-bit indication. This could indicate that a UE was having difficulty decoding the HS-DSCH data. 

Such a single-bit indication could be sent as a MAC header alone, with no payload.  The MAC header would still indicate the UE Identity.

Alternatively, the single-bit indicator could be sent   as a physical layer indicator by mapping it to a specific RACH access slot or a specific RACH access preamble. This would again indicate that a UE was having difficulty decoding the HS-DSCH data (for example if a threshold has been reached in terms of the number of retransmissions that were required to successfully decode the HS-DSCH data.)  The advantage of using a physical layer indicator is that no MAC header is required, thus reducing overhead, but the UE ID is then not available. 
3. Conclusions

We have discussed some possibilities for providing a very low-overhead mechanism for providing to the network the information needed to configure the transmission parameters (e.g. number of blind retransmissions, transmission power) for HS‑DSCH in CELL_FACH. 

To minimise the overheads and delays associated with RRC reporting, either physical layer or MAC level reporting should be used.

A useful low-overhead measurement would be either the average number of retransmissions needed by the UE for decoding, or simply an indication that a threshold number of retransmissions has been exceeded in decoding the HS-DSCH data.
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