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1.
Introduction
A new WI, ‘Enhanced uplink for CELL_FACH state in FDD’ was approved in the last RAN plenary. The objective of the WI is to provide necessary modifications to random access in the 3GPP specifications by:
o
Reducing the latency of user and control plane in the IDLE mode, CELL_FACH and URA/Cell_PCH state.
o
Increasing the available peak rate for UEs in CELL_FACH state by direct HSUPA access in CELL_FACH state.

o
Reducing state transition delay from CELL_FACH, CELL_PCH and URA_PCH state to CELL_DCH state.

This document discusses potential enhancements of RACH in Release 8 to fulfil the objective.
2
Potential enhanced RACH procedure
We think that the following procedure could be considered as the enhanced RACH procedure. Each step may have potential enhancements as follows:
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Figure 1. The enhanced RACH procedure
2.1
Step 1: RACH preamble
R8 RACH may have new features to increase data rate and reduce latency. Thus, NB may differently handle R8 RACH and R99 RACH. 

R8 random access needs to start with RACH preamble part as well as R99 random access. If R8 RACH and R99 RACH share the same set of RACH preambles, R8 NB could not distinguish between them. Thus, it may be needed that R8 RACH has a different set of RACH preambles than R99 RACH. Information on different set can be broadcast on BCH. As a result, when NB receives the RACH preamble, NB can know the RACH access will use the enhanced RACH procedure.
2.2
Step 2: Acknowledgement of RACH preambles
R99 RACH preamble is acknowledged by AICH channel. AICH can indicate either ACK or NACK. Compared to the RA procedure in LTE, AICH cannot give any grant to a UE. If E-AGCH or HS-SCCH is used for the preamble response, additional information such as scheduling grant can be given to the UE right after the RACH preamble.
2.3
Step 3: Transmission of Message 3
The message 3 would need to include scheduling information carried to the NB. Based on the scheduling information, NB may give a scheduling grant to the UE.
In addition, the enhanced RACH procedure may relatively allow long-term resource allocation to the UE performing random access. In this case, adding contention resolution to RACH enhancement is necessary. Like LTE, contention resolution could be realized by sending UE identity in the message 3.

Moreover, channel quality could be added to the message 3 to help NB to control downlink HS-DSCH transmissions.

Therefore, the message 3 may need to include scheduling information with UE identity and optionally downlink channel quality. We suppose that such information should be sent to the NB, not to the RNC. 
2.4
Step 4: Transmission of Message 4
The message 4 is acknowledgement of the message 3. We think that the message 4 should include ACK or NACK to the message 4, scheduling grant to the UE and contention resolution.
The scheduling grant could be carried on E-AGCH with the UE identity or RACH specific RNTI. The scheduling grant may be able to serve as implicit ACK/NACK to the message 4 as well.
We think that if the UE is RRC connected, any UE specific RNTI carried in the message 3 could be indicated on E-AGCH. If the UE receives its own UE specific RNTI, the UE could consider that contention resolution is passed.
If the UE is idle, IMSI or TMSI could not be transmitted on E-AGCH. Instead, RACH specific RNTI could be indicated on E-AGCH to allocate scheduling grant for this purpose.
In addition, contention resolution message seems to be necessary. NB could carry MAC control PDU carrying the UE identity included in the message 3. The MAC control PDU could be transmitted on HS-DSCH. In this case, HS-SCCH associated with the HS-DSCH indicates RACH specific RNTI.
3.
Conclusion
In conclusion, we propose the potential enhancements discussed above for the R8 RACH enhancements.[image: image2.png]
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