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1. Introduction
NodeB controlled rate scheduling by fast UE transmission power limitation was proposed in [3: Siemens], and further discussed in [4: Panasonic].  We think this method can be a candidate for NodeB scheduling method because it has some merits.
In this contribution, we discuss a TFC control method which signals power domain control information, in relation to transmit power control in UE.  Especially we discuss maximum UE transmit power control with Gain factor β, when HS-DPCCH is applied 

Section2 describes the quotation from Panasonic’s contribution (§2.1),  maximum transmit power control(§2.2), and another alternative method which signals power domain control information (§2.3) 


2. Discussion 

2.1 Panasonic’s contribution 

This method signals in power domain, and its merits, as compared to those methods which directly controls TFCS [1], are described in the above references.  For example, small DL signalling overhead, better intercell interference control. Another merit is the ability of fast ramping of TFC [6: Samsung] within the limit of allowed transmit power.   For convenience, sentence below is quoted from [4]. 
“The alternative method is to control allowed maximum UE transmitter power by Node B. This can be shown as Fig 3. The Node B controlled allowed maximum UE transmitter power jointly controls for "the evaluation block for Elimination, Recovery and Blocking". The processing block shown as "function()" could be the function to take minimum value but this require further discussion.”
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“Fig 3. To control Maximum UE transmitter power”
“In this method, the problem of control of each individual transport channel, signalling error sensitivity and QoS handling could be solved because "Actual selection block of TFC of each TTI" have been already functionality to control multiple transport channel in release 5. All the control from Node B could be seen as transmit power and not as TFC itself. Therefore signalling sensitivity of such to control different transport channel could be disappeared. QoS handling could be done similar to release 5 methods via priority signalling to each TrCH.”
2.2 Maximum transmit power control in Release 5 

2.2.1 TFC selection and UE transmit power control, when HS-DPCCH is not applied
Fig.1 depicts internal blocks of TFC selection and UE transmit power control, using examples from [4].  In Fig.1, the transmit power control function is added.  The Actual TFC selection block selects actual TFC of each TTI.   The transmit power control block controls UE’s transmit power by additional power scaling, not to hit the “RNC controlled allowed Maximum UE transmitter power”, using the “RNC controlled allowed Maximum UE transmitter power”, “UE’s transmit power”,  the “TPC command” and the “Gain factor (β)”).   Evaluation block decides whether a TFC can be supported by counting the number of slots at which UE hits RNC controlled allowed maximum UE transmitter power. 

Change of each status of TFC (Elimination, Recovery and Blocking) as a result of evaluation is relatively slow, in dozens of slot order of magnitude.  And, change of actual TFC selection and those of transmit power are at higher rate, in one TTI (or slot) order of magnitude.


2.2.2 Additional maximum UE transmit power control when HS-DPCCH is applied (: now under discussion)
On the other hand, in RAN plenary #23, a Change Request was submitted to increase output power tolerance for the nominal maximum output power [5: Nokia et al.], as a measure against PAR increase of UE transmit signal when HS-DPCCH is applied, and is now under re-consideration in RAN4.  Implementation of this CR means that the power control block is to be modified to include function of gain factors (Pmax(βc,βd)), as illustrated in Fig.2.  



In Fig.2, the evaluation block decides whether a TFC can be supported, taking both actual HS-DPCCH transmission and Pmax(βc,βd) into account.

In case of introduction of E-DCH, similar function of Pmax(βs) which include βhs and βeu, should be investigated.  
2.3 Another alternative method 

Based on the above section, section below shows another possible alternative method to control TFC, which signals in power domain, in consideration of Pmax (β) function.  

2.3.1 How to control UE and Downlink signalling
Power value information which is used as a SA (scheduling Assignment) [1] or power up/down information which is used as a RG (Rate Grant) [1] is input to transmit power control block.   Transmit power control block controls Pmax, also using SA or RG.    

・ By transmit power limit control in power control block, control delay can be decreased.

・ Implementation of evaluation block function is as same way as those with Pmax(βs) in Fig.2. 

・ In the case that up/down formula is used, feasibility of combining of  up/down signalling command from multiple NodeB in SHO state may be discussed.   For example, if up/down command is dug into DPCCH, timings of signalling are synchronized in SHO.

If NodeB scheduler controls only E-DCH power, we can directly use maximum gain factor (βeu,max) for signalling parameter, as illustrated in brackets[] in Fig.4.  In this case, NodeB estimates interference power caused by E-DCH-only power relative to DPCCH.   And, maximum gain factor (βeu,max) is also directly utilized for Pmax (βs).

2.3.2 Uplink signalling

Power value information can be used as a SI (Scheduling Information) parameter and power up/down information can be used as a RR (Rate Request) parameter.    Also, gain factor can be used for above signaling message.   
Power domain parameters are determined from a UE buffer status measurement, or, from a transfer rate that UE requests.     
Same parameter for downlink/uplink signalling makes NodeB scheduler simple.  And, it is easy for NodeB scheduler to calculate interference power level at the NodeB RX antenna.

2.3.3 For further study 

・ What channel is to be controlled ? :  UE’s all transmit channel power or E-DCH only power, etc., as stated in [4].   This relates to multiplexing of DCH and E-DCH. 
・ Does evaluation block take into account the actual E-DCH transmission ?
・ Does “actual TFC selection block” reflect Pmax(βs) ? :  Fig.4 is the case of “no”.   This relates to HARQ, as already indicated in [3].   If no, first transmission of E-DCH packet may have additional channel power scaling, then results in retransmission because of low Eb/No. 
・ What is the range and granularity of signalling value ?:  Further discussion is needed for NodeB control to be effective. 
・How fast is controlling frequency by nodeB ? :  RNC(RRC) relatively slowly controls uplink radio resource based on the measurement report of amount of data in TX buffer [7].   For NodeB control to be effective, more frequent control is needed.   

3. Conclusion 

NodeB controlled rate scheduling by fast UE transmission power limitation was proposed and further discussed in the previous meetings.  We think this method can be a candidate for NodeB scheduling method because it has some merits.

In this contribution, we discussed a TFC control method which signals power domain control information, in relation to transmit power control in UE.  Especially we discussed UE maximum power control with Gain factor, when HS-DPCCH is applied 
More discussion is needed on this area and for the best method selection for Enhanced uplink.  
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Fig. 4    TFC subset control via UE transmit power control





UE internal TFC subset








βc,βd





UE’s transmit power 





RNC controlled allowed Maximum UE transmitter power





TPC command





TFCS configured by RNC





Transmit power control block for each TTI (or slot) with Pmax(βc,βd) 





Actual selection block of TFC of each TTI





The evaluation block for Elimination, Recovery,           Blocking





Fig.2    TFC selection and TX power control with Pmax (βc,βd) in release 5








Fig.1    TFC selection and TX power control in release 5
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