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1. Introduction

In this document, we discuss uplink signalling information required for Node B controlled scheduling especially transmit power status information. 

2. Discussion on uplink report
The first question on uplink report is whether source and channel behaviour are separated or not. We mean source behaviour is buffer occupancy information and channel behaviour is power status. The source behaviour relates in the future and power status relates in the past. If both are transmitted event based signalling, the event occasion would be different. The frequency of periodic report also could be different. At first step, we look these two reports separately.
The reporting power status is in the past and the scheduler decision is on the future. This relation brings similar discussion on TFC power estimation method on release 5, which was the selection among 1) always HS-DPCCH method, 2) never HS-DPCCH method and 3) actual HS-DPCCH method. The reason is at the time UE report power status and the time Node B schedules UE, the transmission power status is not known at the time UE transmit the data. Therefore, both the UE reporting value and the scheduled value include uncertainly to the future. When channel condition gets good, UE's DPCCH transmission power decreases by inner loop control. This is no problem on the relation with maximum transmission power but the problem is this makes too high RoT at the Node B if the beta factor is constant through the change of DPCCH power. On the other hand, when channel condition get bad, UE's transmission power increases and UE could reach maximum transmission power. In this case, UE cannot transmit requested power. If channel gets better, scheduler can have more range to control. If channel gets worse, scheduler have less range to control.
How this uncertainly is handled is a discussion point. In TFC power estimation method in release 5, it was agreed as actual method but the other methods have different merit/demerit like more conservative or more aggressive assignment of the power. So we think a good solution is to have a choice at the network without adding complexity in the system.
One possible solution is the scheduler could select the aggressiveness on selecting UE's maximum allowed transmission power.

1) Conservative: If Node B scheduler always assume DPDCH transmission with maximum bit rate at scheduling EDTCH resource, scheduled EDTCH resource is always reserved but if the source does not generate enough date, reserved resource are not used.
2) Aggressive: If Node B scheduler never assumes DPDCH transmission at scheduling EDTCH resource, in the case of other than non-DPCCH domain scheduling, which is to control sum of DPDCH and EDTCH, transmission power could be higher than the scheduled value. In the case of non-DPCCH domain scheduling, transmission power is as same as scheduled but EDTCH resource for this UE would be reduced than scheduled value.
3) Actual: Similar to HS-DPCCH discussion, the scheduler could assign the resource depending past resource utilization, i.e. if UE transmit DPDCH often, the scheduler gets conservative. If UE does not transmit less often, the scheduler gets aggressive. 
4) Long averaged: If Node B scheduler assumes some value between maximum bit rate and minimum bit rate on DPDCH using activity factor, scheduled resource is something in the middle. For example, if 50% DTX activity is assumed, the assumed DPDCH power at the scheduler is 50% of full DPDCH power. Then as an average, the target RoT is obtained.
The choice of above four behaviours is possible when Node B scheduler knows past channel behaviour and past/future source behaviour.
In following sections, we discuss several approaches.
2.1. Remaining transmission power

This method is UE report remaining transmission power to maximum allowed transmission power. 
The merit of this scheme is Node B can directly know scheduling power resource UE can transmit. The maximum allowed transmission power in R99/4/5 is following:

Maximum allowed transmission power = minimum (the maximum output power of the terminal power class, a value which may be set by higher layer signalling)

Currently Node B does not know UE's terminal power class. Node B also does not know an allowed transmit power value set by RNC. Therefore, Iub should be utilized to inform this information if this method is not used. The merit of this scheme is no necessity of such Iub utilization.
If the scheduler controls by the power domain (like E-DPDCH power domain, non-DPCCH power domain and total power domain in [4]), there are two possibility on how UE report to the relation with maximum allowed transmission power. One is this reported value takes into account Node B scheduled value. The other is this reported value does not take into Node B scheduled value. To take into account Node B's scheduled value make the UE behaviour more complex and the delay by the scheduler makes loop behaviour of the system more complex. Therefore, just report remaining transmission power from RNC configured looks simple.

The demerit of this scheme is UE's source behaviour on DPDCH and EDTCH is automatically included in this report. In order to eliminate past source behaviour, Node B should use recent received TFC. Although it looks possible, the computation in node B looks not so easy. Therefore, we don't recommend this method.
2.2. DPCCH power

This method reports the power of only DPCCH part.
Node B scheduler should be informed maximum allowed transmission power by the terminal power class or RNC configured value via Iub signalling. So, more modification of Iub is necessary than remaining transmission power. But we think in any way modification is necessary at Iub.
This report is purely reflecting channel behaviour. The source behaviour is not included. Therefore, the scheduler can have a choice of aggressiveness and conservativeness. The relation between transmitted DPCCH power and measured SIR on DPCCH at Node B could be calculated without considering recent received TFC history. This would makes Node B implementation more relaxed than remaining transmission power. 
2.3. Predicted TFC

This method is proposed by [2], which is UE internal predicted TFC value is reported to Node B. The merit is to combine among 1) actual source activity, 2) transmit power status information and 3) status of non EUDTCH channel. Then, amount of the signalling could be reduced. 
What we are not clear on this method is:

- Whether TFC selection is operated twice or not? Our understanding is, at just before the transmission of EDTCH, actual UE internal TFC selection would be carried out. Therefore, this proposal requires two procedures, one is TFC prediction for reporting and the other is TFC prediction for actual transmission.

- If two TFC predictions is carried out, how the buffer status information is used between them because one for reporting is longer range like 10-20ms and one for internal is more 2-10ms depending on TTI. Reported value would be changed based on very recent behaviour.
The choice of the aggressiveness/conservative looks possible.
2.4. Blind method

This method is proposed by [3]. The merit is no signalling because transmitted TFC itself is used for the signalling. Relatively slow scheduling behaviour looks assumed because of "x" out of "y" recent TTI type reporting. Probably the demerit looks the method to inform UE power status when no source activity or the signalling method when the scheduler configure almost zero bit rate for EDTCH. Maybe the combination with explicit signalling discussed above looks good approach to overcome the demerit.

3. Conclusion

We discussed uplink power signalling. When we compare the reporting between remaining power and DPCCH power, we recommend the reporting of DPCCH power because the scheduler can chose the level of the aggressiveness.
On the predicted TFC method, at this moment, we have still some questions.

On blind method, we think, if we took this approach, some combination with explicit one looks better.
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