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1. Introduction
TFC selection of R99 uplink DCH includes TFC state update procedure which collects statistical information on UE transmission power and supportability of each TFC in configured TFCS. The TFC state update procedure can be expensive task for UE if it is performed at frequent interval or if number of configured TFC is large. Due to newly introduced E-DCH, we have now some issues for E-DCH TFC selection procedure such as:

· Whether or not UE should perform TFC state update for E-TFCS (TFCS of E-DCH).

· If TFC state update is performed for E-TFCS (E-DCH), what is the impact on existing TFC state update for TFCS (DCH).

In this contribution, we briefly review a necessity of TFC state update for two major node B scheduling strategies studied so far in RAN1. Also we propose several candidates strategies for TFC state update of DCH and E-DCH.
2. TFC state update and Node B Scheduling

Rate Scheduling and need for TFC state update by UE
In current RAN1 TR, it is not clear whether TFC state update procedure is needed for the case of Rate Scheduling or not. To find the necessity, let us consider the following example scenario:
· UE sends rate request UP when there is sufficient backlogged data and instantaneous UE transmission power is sufficient for higher rate transmission.

· Node B accepts the UP rate request and signals UP rate grant. 

· UE receives rate grant UP and update maximum allowed data rate. 

· When UE check the current instantaneous UE transmission power to select TFC, newly granted highest rate cannot be chosen due to insufficient transmission power. So UE choose lower rate than the highest rate.

From the example described above, one can see that there is an impact on the system capacity due to aggressive rate request from UE. The wrongly granted noise rise portion can be taken back by scheduler after detecting UE sending the lower rate or UE reports DOWN command. However the loss of uplink noise rise cannot be recovered, hence wasting uplink noise rise resource..

Let us consider a criterion for rate request such that
· When there is sufficient backlogged data to ask higher rate, UE check the associated state. Only if the higher rate is in supportable state, then UE sends UP rate request.

From the rate request criterion above, the aggressive UE behaviour can be corrected by checking the state of TFC before deciding RR command. However this requires the possible expensive TFC state update procedure at UE. 

Time and Rate Scheduling and need for TFC state update by UE
In current RAN1 TR, a supportable data rate is included as one of candidate uplink report. This supportable data rate can be calculated by either instantaneous or long term measurement. If a long term measurement is needed to calculate supportable TFC, then TFC state update (or similar procedure) by UE is needed for calculation of the long term supportable data rate. If a short term measurement is sufficient, then there is no need for TFC state update by UE but node B scheduler should be able to handle instantaneous change of supportable data rate. The latter may necessitate more frequent reporting of instantaneous UE transmission power to collect sufficient statistics.
3. Interaction of TFC state update between DCH and E-DCH 

If we assume TFC state update is needed for UE procedure, then one more aspect to consider is the interaction between R5 DCH and R6 E-DCH TFC state update. Since both DCH and E-DCH can be configured to carry data transmission, UE should update the state of TFCS (DCH) and E-TFCS (E-DCH). Without loss of any generality, let assume similar TFC state update algorithm is applied to both TFCS and E-TFCS. Then the following approaches can be considered as candidate TFC state update strategies:

· Option 1: Parallel TFC update
In this approach, TFC state update of both TFCS and E-TFCS are performed in parallel. 

· Option 2: Joint TFC update
In this approach, TFC state update is performed for every combination of TFC and E-TFC. 

· Option 3: Parallel TFC update with Prioritized DCH/E-DCH transmission
In this approach, TFC state update of TFCS is performed in the same way as R5 while TFC state update of E-TFCS is performed based on remaining UE transmission power after used DCH transmission power.
In case of Option 1, it is possible that either DCH or E-DCH cannot use some of supportable TFC due to shortage of transmission power when UE choose highest rate for both E-TFC and TFC. Therefore the meaning of “being supportable” becomes ambiguous for both DCH and E-DCH transmission. 

In case of Option 2, the problem above is cleared because UE is choosing TFC and E-TFC simultaneously by looking at the states of every combination of TFC and E-TFC. Drawback of this approach is a need for integrating TFC selection procedure of DCH and E-DCH transport channels, hence R5 DCH TFC selection procedure should be modified. Furthermore the complexity associated with this approach is exponentially growing as the size of TFCS and E-TFCS grows.

In case of Option 3, there is no need for integration TFC selection procedure hence no impact on R5 TFC selection procedure. Also the problem of insufficient UE transmission power is cleared when selecting highest rate for both E-TFC and TFC. However in this approach, TFC of DCH would become supportable in prior to E-TFC of E-DCH. 
4. Conclusion
In this contribution, we reviewed TFC state update procedure for E-DCH particularly related to its impact on node B scheduling and the interaction of R5 DCH. From the investigation, we concluded that

· Similar long term basis TFC state update for E-DCH is needed to support efficient node B scheduling. 

· Several candidates scheme are listed for TFC state update of DCH and E-DCH. RAN2 should consider the impact of each candidate on R5 DCH processing, associated complexity and priority of DCH and E-DCH.
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