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1. Introduction
A new Work Item was approved in RAN #33 to enhance CELL_FACH state [1], it proposed to utilize HSDPA in CELL_FACH state to improve the downlink performance in CELL_FACH state. In RAN2 #56 meeting, contribution [2] also proposed to enhance the RACH transmission to improve the uplink performance in CELL_FACH state. In this contribution, transmitting RACH control signaling through HS-SCCH in enhanced CELL_FACH state is proposed.
2. Discussion
Issues on RACH Transmission

RACH is the only applicable uplink channel in CELL_FACH state. It was designed to transmit the small control information and small packet. As the downlink throughput is increased by introducing the HSDPA in CELL_FACH state, it is reasonable to enhance the uplink in CELL_FACH state as well. Considering UEs involved in the HTTP application in CELL_FACH state, TCP is used as transport layer protocol for the downlink data transmission. If only downlink throughput is increased in CELL_FACH state, the uplink would be the bottleneck because more TCP layer ACKs need to be transmitted in uplink due to downlink performance improvement.
For RACH transmission, delay is the main issue to be optimized. In [2], it has been pointed that RACH transmission delay may be large because that it can only be ACKed through RRC message or the RLC ACK. Additionally, before UE attempts to transmit data through RACH, it must get the UL interference and dynamic persistence level firstly by reading SIB7. This may introduce more access delay because SIB7 is scheduled infrequently. It has been argued that UE may omit the SIB7 reading and use the last stored value. As UE only reads SIB7 when starting random access, the stored value may be out of date. The large value of UL interference induces the UE to initiate RACH preamble with high power, and deteriorate the UL performance. While the small value leads to more RACH preamble probing times due to the low initial power, and introduces more delay. 
R2-063259 has proposed to use Node B acknowledgement mechanisms to enhance RACH performance [2]. Delay can be optimized by introducing Node B ACK/NACK. It was suggested to introduce a new downlink L1 signalling channel to transmit the Node B ACK/NACK for RACH message, or using MAC control PDU to transmit the Node B ACK/NACK. However, the first proposal in [2] is not a simple solution because it needs to introduce a new downlink physical channel for sending acknowledgement for random access. The second proposal, using MAC control PDU to transmit the Node B ACK/NACK may have big overhead, because the Node B needs to transmit HS-SCCH and HS-PDSCH to send just one bit information of ACK/NACK via MAC control PDU when there is no downlink data to send.
HS-SCCH with RACH related control signalling 
In enhanced CELL_FACH state, control information via HS-SCCH for normal HSDPA can be reduced [3]. So the HS-SCCH has room to carry RACH related control signalling. 
When the Node B successfully decodes the RACH, it can look into the L2 PDU and obtain the UE identity. So it can transmit the ACK by HS-SCCH via dedicated H-RNTI to the UE sending the RACH.  If the Node B failed to decode the RACH, no ACK is sent to the UE. So the UE will start a new random access automatically to retransmit the packet if the ACK is not received within a period of time. 
If there is a MAC-hs PDU scheduled for the UE when the ACK is to be transmitted to it, the ACK is just appended in the HS-SCCH signalling. When there is no downlink transmission scheduled for the UE, the ACK can be transmitted by a HS-SCCH signalling sent alone and, unlike the proposal using MAC control PDU [2], the HS-PDSCH is not needed.
The HS-SCCH can also carry the UL interference to improve the random access procedure. The UE in the enhanced CELL_FACH state always receives HS-SCCH so that it can get updated UL interference all the while. Thus, the SIB7 reading time is saved without any impact on the random access procedure. The type of IE “UL interference” in SIB7 is integer and the value range is (-110..-70), so only 6 bits is needed to denote it.
Further Considerations

In the enhanced CELL_FACH state, CQI report may also be transmitted through RACH to support the link adaptation.  When a lot of UEs transmit the CQI report frequently, the uplink performance may be deteriorated quickly. To avoid this, the Node B can dynamically control the frequency of sending CQI reports according to the UL load. For example, if maximum 4 levels of CQI report frequency are supported, then only 2 bits are needed for this purpose.
3. Conclusion
In this contribution, we proposed to transmit RACH related control information through HS-SCCH to improve the RACH transmission performance in enhanced CELL_FACH state. The RACH control information transmitted through HS-SCCH may be:
· Quick Node B ACK for the RACH transmission (1 bit)

· The IE “UL interference” in SIB7 (6 bits)

· The frequency of UE CQI report (2 bits)
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