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1 Introduction
The introduction of “enhanced uplink for CELL_FACH state” makes it possible for the Node B to receive CQI report for HS-PDSCH more quickly and more efficiently. In this contribution, we will discuss how the CQI should be reported in CELL_FACH state.

2 Discussion

As we know, in Release 7, UE includes available measurement results on RACH to uplink RRC messages. The HS-DSCH data frame header includes a "Transmit Power Level" field to which the RNC can include the received measurement results on RACH. The Node B HS-DSCH scheduler can use this information to determine the MCS and DL transmit power for the HS-SCCH and HS-PDSCH transmission, as shown in Figure 1.
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Figure 1: Link adaptation based on measurement results on RACH
From the Figure 1, we can see that the measurement results on RACH arrives at Node B via RNC, so an extra delay is introduced by RNC processing and Iub transfer, also extra RNC processing capability and Iub transport resources are wasted. With the introduction of E-RACH, it’s possible to report the CQI directly to Node B, thus all the drawbacks can be eliminated.
Table 1 lists the delay estimation of CQI report in terms of different ways. We can see that measurement results on RACH have far more delay than CQI via E-RACH, and most of the delay is contributed by Iub transfer and RNC processing. Based on the fast CQI report via E-RACH, the MCS and DL transmit power can be decided more accurately and reasonable by Node B. 
Table 1: CQI report delay estimation
	Different Steps
	Measurement results
on RACH
	CQI via E-RACH

	Random access delay + UE processing delay
	32
	24

	Iub transfer delay
	12~100
	0

	Node B processing delay
	10
	2

	RNC processing delay
	16
	0

	Total
	70~158 ms
	26 ms


Proposal 1: CQI could be reported directly to Node B via E-RACH instead of via RRC message on RACH in CELL_FACH state.
Via E-RACH, there are two alternatives to report CQI with, one is MAC-i PDU, the other one is HS-DPCCH. During the E-RACH random access procedure, when UE first starting uplink transmission after receiving AICH ACK, UE ID should be included in the MAC-i PDU for contention resolution. We know that the linking between DL HS-PDSCH and UL HS-DPCCH can only be established after Node B receiving the UE ID, so taking CQI through MAC-i PDU along with the contention resolution is the most fast and efficient way to report CQI. In addition to help Node B doing link adaptation of the following downlink transmission, by using the received CQI, Node B can also control the power of contention resolution channel. One thing should be paid attention to is that some extra delay will be introduced by HARQ retransmission if happens, so the retransmission probability of first HARQ transmission should be reduced to accelerate contention resolution and CQI report.
Proposal 2: CQI could be reported through MAC-i PDU in parallel with contention resolution for E-RACH in CELL_FACH state.
In Release 7, UE includes the measurement results on RACH in Cell Update message when performing Cell Update procedure. In CELL_PCH state, if UE has valid C-RNTI and dedicated H-RNTI, when UE detects its H-RNTI on HS-SCCH, or when UE has uplink data to transmit, the UE will initiate actions on measurement reporting on RRC on RACH. Now, CQI could be sent within MAC-i PDU directly to Node B together with higher layer RRC messages or traffic data, or just be sent alone, correspondingly, an E-RACH random access procedure should be initiated.
Proposal 3: When performing Cell Update procedure in CELL_FACH state, CQI could be sent within MAC-i PDU directly to Node B together with Cell Update message.
Proposal 4: In CELL_PCH state, when UE detects its dedicated H-RNTI on HS-SCCH, or when UE has uplink data to transmit, UE could send CQI within MAC-i PDU directly to Node B instead of sending the Measurement Report message on RACH.
3 Conclusion

In this contribution, we discussed the drawbacks of current CQI report mechanism, and the way to solve them via E-RACH. We also compared CQI through MAC-i PDU with CQI through HS-DPCCH, and the result is that CQI through MAC-i PDU is more quick and efficient. Finally, we discussed the scenarios when CQI should be reported via MAC-i PDU. So we propose:
Proposal 1: CQI could be reported directly to Node B via E-RACH instead of via RRC message on RACH in CELL_FACH state.
Proposal 2: CQI could be reported through MAC-i PDU in parallel with contention resolution for E-RACH in CELL_FACH state.
Proposal 3: When performing Cell Update procedure in CELL_FACH state, CQI could be sent within MAC-i PDU directly to Node B together with Cell Update message.
Proposal 4: In CELL_PCH state, when UE detects its dedicated H-RNTI on HS-SCCH, or when UE has uplink data to transmit, UE could send CQI within MAC-i PDU directly to Node B instead of sending the Measurement Report message on RACH.
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