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1
Introduction
The work item on enhanced uplink for CELL_FACH state was recently opened [1] with the objective of improving random access performance in W-CDMA. 
The physical random access procedure allows for collisions. Although the expected collision probability is very small, a collision resolution procedure needs to be provisioned for in the overall random access procedure.
2
Collision Resolution Procedure
A collision on the PRACH occurs, when 2 UEs transmit at the same time on the same signature sequence. For the purpose of collision resolution, the following procedure is proposed:

· The UEs initially transmit their UE identity (IMSI/TMSI or random number) via a Layer 2 (MAC) message.

· The UE could, in addition, transmit data payload, subject to a maximum serving grant.
· The UE starts a timer upon sending this message. 

· The UE will be sending scheduling information (SI) to the NodeB. This could be sent along with the above UE identity or in a separate message.

· If no collision occurred, the NodeB sends the UE’s identity back to the UE. 
· The identity can be sent on either of the following channels:
· HS-SCCH+HS-PDSCH

· E-AGCH

· This confirmation from the NodeB would serve as a confirmation that the UE could continue transmitting data.

If the UE did not receive an acknowledgement before the timer above expires, it exits the physical random access procedure and starts the procedure again.
3
DL channel to send UE Identity back to UE
The UE identity can be sent back to the UE on the following channels:
· HS-SCCH+HS-PDSCH

· E-AGCH

· Another physical channel to carry this information.

The E-AGCH channel (SF=256) is an attractive choice for carrying the UE identity back, since this physical channel already allows for masking of the 16-bit CRC with a 16-bit identity. Furthermore, it can simultaneously also carry the serving grant for enhanced uplink transmission. 

On the other hand, the HS-based method to carry the 16-bit UE identity is costly:

· It uses an SF16 code from the HSDPA scheduler potentially affecting the DL performance.

· Due to lack of ACK and CQI (HS-DPCCH channel), the NodeB may need to repeat transmissions of this information for multiple TTIs, thereby potentially affecting the DL performance.

· Since there are only 16 bits to transmit, much padding would be necessary to match the lowest PDU size on  HS-PDSCH (extra overhead).

· Delay in sending this identity due to the following:

· HSDPA scheduler delays

· Larger processing time to create an HS-PDSCH frame compared to an E-AGCH TTI.

· Turbo Coding, Rate Matching…
· E-AGCH is needed in any event to signal the serving grant to the UE.

4 
Conclusions
A collision resolution procedure for enhanced uplink access in CELL_FACH, was proposed based on the UE sending a 16 identity (either randomly generated or based on it’s IMSI/TMSI) to the NodeB as part of the MAC header, sent on the enhanced uplink. 
The NodeB, in return, transmits the UE identity back to the UE on the DL. Both HS-PDSCH and E-AGCH channels were identified as potential candidates to carry the UE identity and resolve the potential collision. 
Based on the analysis in section 3, we recommend adopting the E-AGCH based method for collision resolution in enhanced uplink for CELL_FACH.
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