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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. Enhanced uplink improves upon the performance of existing RACH channel [2],[3]. 
The current E-DPCCH channel allows for transmitting 1 out of 128 different payloads (E-TFCI) in CELL_DCH. In this contribution, we discuss whether there is a need to support so many different E-TFCI in the CELL_FACH state

2
E-DCH Performance in CELL_FACH state
Due to coverage and interference management concerns, the maximum data rate achievable on the enhanced uplink in CELL_FACH state will be limited, as compared to data rates achievable in CELL_DCH state. 
Based on the link budget analysis performed on cell edge UEs [4], for a target of 4 H-ARQ transmissions, we expect maximum transport block sizes to equal:

· ~300 bits for 2ms TTI and 
· 768 bits for 10ms TTI.  
· This corresponds to maximum target data rates of ~38 kbps at cell edge respectively.
These sizes are much lower than the maximum possible (largest E-TFCI) transport block size. Hence the overhead carried on the existing E-DPCCH may not be justified. By reducing this overhead, the cell edge user throughput can potentially increase x% [5].
This is not to suggest that the above sizes represent an upper limit on the transport block sizes for non cell edge users. In fact, with the knowledge of scheduling information (SI), the Node B scheduler can schedule the users closer to the cell, with higher data rates. However, due to lack of macro diversity, with regard to interference management at neighboring cells, there may still be an upper limit imposed on these users in the entire system.
3
E-TFCI Restriction in CELL_FACH state

Besides the limitation in the number of E-TFCI due to coverage arguments, we would like to address the E-TFCI requirement, from an application point of view.

In CELL_FACH state, as per the requirements and guidelines set in [1], it is expected that the enhanced uplink will support the following:
· RRC Signaling messages

· Connection State Maintenance keep-alive messages (for example, VPN) 

· HTTP request messages

Due to the lower variety of services that would be typically used in this configuration, we expect that a lower set of E-TFCI payloads will suffice. In addition, it can be envisioned that the RAN2 work item on UL L2 enhancements will end up defining a byte-aligned MAC header which will naturally reduce the required granularity of the UL payloads by a factor 8.

Based on the above, we do not see a need to support a high number of E-TFCI for this purpose. 
A reasonable amount of E-TFCI would be 8 to 16 to support the above data flows.

4
Reduced E-DPCCH Decoder Complexity

Another motivation to reduce the number of E-TFCI bits on the E-DPCCH is the benefit of reduced E-DPCCH decoder complexity.  In [6], [7], a reduced overhead E-DPCCH code that carries fewer number of E-TFCI bits was already proposed for use in CELL_DCH state. The code was derived from the current 3GPP E-DPCCH encoder which is a 2nd order Reed Muller (30,10) encoder. The proposal is highly attractive from both link efficiency and E-DPCCH decoder complexity point of view. 

5
E-TFCI Table Determination

Once a maximum transport block size allowed on enhanced uplink in CELL_FACH state is determined by RAN-1, it is proposed that a new E-TFCI table be determined. Furthermore, it is proposed that the number of entries in the table be limited to 8 or 16, based on the reasoning in the previous chapters.
6 Conclusion
In this contribution, we have raised the question of the need to support the high number of E-TFCI (128 possible in CELL_DCH) in CELL_FACH state.
The issue was raised with the following in mind:

· Coverage concerns, would naturally limit the cell edge UEs to lower data rates. By reducing the E-DPCCH overhead, this would translate to x% in cell edge user throughput.

· The types of applications that need to be supported will not require too many different payload sizes.

· There is an added benefit of significant improvement in E-DPCCH decoder complexity

It is proposed that RAN-2 consider design of a new E-TFCI table due to the above consideration.
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