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Introduction

This discussion paper and its attached draft CR propose introduction of new parameters given by the network to UE for MAC TFC selection. These parameters MinGBr : Min Guaranted Bit rate, MaxBr : Max Guaranted Bit rate, TW : Time Window, will complete the current MLP for representing Logical channels priorities.
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Discussion

It was previously shown during e-mail, physical discussions and in document [2] that the current algorithm proposed for TFC selection in MAC is not satisfying because of its absolute priority scheme. It could lead to exclusion of some logical channels for transmission in case some TFC become unvalid.

Moreover, attributes such as Maximum bitrate, Guaranteed bitrate defined by TSG SA in [6], are specifying requirements for UMTS bearer service and radio bearer service. They could easily be derived to calculate equivalent parameters at MAC level.

It was admitted that a relative priority scheme would improve TFC selection efficiency. Some new parameters were proposed (MaxLoss in first round [3], [4] and then BW [5]), but no one was able to present a simple algorithm to implement them. These solutions were left aside.

We think that three main problems occur in the present scheme :

· There is only one way to represent the quality of service at logical channel level (MLP). This parameter ranging from 1 to 8 is not sufficient to characterise all the applications foreseen for UMTS.

· Priority are absolute. Logical channels of higher MLP can never preempt lower MLP logical channels and thus may be systematically prevented by them from transmitting

· MAC (by the mean of TFC selection algorithm) is not informed of the past of its transmission (currently, TFC selection is instantaneous)

Our conclusion is that the MLP is not enough to implement a relative priority scheme. We propose to introduce 3 new parameters completing MLP to express accurately the needs of different applications in term of bit rate. 

The parameters we propose are :

TW : Time window. It is the time period on which the allocated bit rate for the logical channel is estim

ated. It is a number of TTI.

MinGBr : Min guaranted bit rate. It is the basic needs of the logical channel. This amount will be transmitted with an absolute priority scheme. Its unit is in Bits/TW

MaxBr : Max bit rate. It represents the nominal needs of the logical channel. This amount will be transmitted when the MinGBr has been allocated to all the logical channels. Its unit is in Bits/TW.

The main idea is first to have a time measure of the data allocated in the previous TTI. This was missing in the previous proposals.

The principle of the current “absolute priority” algorithm is kept, but instead of trying to “maximise the transmission of high priority data “, we make three steps, where in the first step, we try to reach the MinGBr for each logical channel in the descending order of priority. When all the logical channels have been served, we go to the second step where we try to reach the MaxBr for each logical channel in the descending order of priority. The last step is to serve the logical channels which still have remaining data (best effort), still in the descending order of priority.

This solution is able to solve the problems encountered in the absolute priority scheme. It also gives the possibility to the network to decide of the behaviour of the UE, relative to its global policy. The solution increases the complexity compared to the current TFC selection algorithm, but it is not very much more complex because the treatment is a function of the number of valid TFC, and this number decreases as the algorithm is progressing.

A configuration of the new parameters of the proposed solution with a time window TW of a single TTI would give the same behaviour as the current scheme. So there is no regression, only additional capability here.

The resulting changes in other specs (3G TS 25.331) will be proposed further.

In the example below : 2 logical channels are considered, mapped on two different transport channels.

The parameters for the logical channels are :


LC1
LC2

MLP
1
2

TW(TTI)
3
4

MinGBr
100
100

MaxBr
200
200

The set of valid TFC is as follows :

TFCI
TrCH 1
TrCH 2

0
0(100
0(100

1
1(100
0(100

2
0(100
1(100

TrCH 1 and TrCH 2 have the same TTI.

In absolute priority scheme, TrCH2 will transmit only when LC1 has no data.

The way the allocated bit rate is computed in the exemple is the following. It is the bit rate allocated to the LgCH in the TW-1 previous TTI.
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In our scheme, if both logical channels always have data to transmit, the TFCI will be the following. The allocated bit rate is computed before the TFC selection.

TTI
TrCH1
TrCH2
TFCI
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11.4
Transport format combination selection in UE

RRC can control the scheduling of uplink data by giving a priority value between 1 and 8 for each logical channel where 1 is the highest priority and 8 the lowest, a Time window TW (expressed in number of TTI) on which the allocated bit rate is computed, a Minimum Guaranteed bit rate MinGBr and a Maximum bit rate (both expressed in bit/TW). The selection of TFC in the UE shall be done according to the priorities between logical channels indicated by RRC. Logical channels have relative priorities i.e.the UE shall allocate the Minimum guaranteed bit rate to each logical channel by serving them in descending order of priority, it will then allocate the Maximum bit rate to each logical channel by serving them in descending order of priority. If there is still available capacity, the remaining data will be transmitted by serving the logical channels in descending order of priority.
The scheme is performed each time a TFC selection is performed, i.e., each time the shortest configured TTI begins. 

Consider the priorities N1..N2 (N2>N1) where data is available for transmission at the time the TFC selection is performed. Let S1 and S2 be sets of TFCs. 

1.
Let S2 be the set of all TFCs in the TFCS that can be supported at the current UE maximum transmitter power. 

2. Iteration ITER = 1

3. Priority N = N1.

4.
Set S1 = S2.

5.
If S1 contains one single TFC, select this TFC and end the procedure.
6. Case ITER of : 
7. 
If ITER = 1 :

Let S2 be the set of all TFCs in S1 that allow the minimal amount of available priority N data bits to be transmitted such as MinGBr is guranteed. Go to step 10.

8. 
If ITER = 2 :

9. Let S2 be the set of all TFCs in S1 that allow the remaining amount of available priority N data bits to be transmitted such as MaxBr is not exceeded. Go to step 10.
9. 
If ITER = 3 :

10. Let S2 be the set of all TFCs in S1 that allow the highest remaining amount of available priority N data bits to be transmitted. 
10. End of case

11. N = N + 1.
12. If N>N2, then ITER = ITER+1 and Priority N = N1
12.
If ITER > 3, select anyone of the TFCs in S2 and end the procedure.

13.
Go back to step 4. 

The above rules for TFC selection in the UE shall apply to DCH, and the same rules shall apply for TF selection on RACH and CPCH.

When the UE output power is approaching the UE maximum transmit power and the inner loop for power control can no longer be maintained for coverage reasons, the UE shall adapt to the TFC corresponding to the next lower bit rate, i.e. the TFC with the present total bit rate shall not be used. If the bit rate of a logical channel carrying data from a codec supporting variable-rate operation is impacted, the codec data rate shall be adopted accordingly.

The UE shall continuously estimate whether the maximum transmitter power is sufficient to support the temporarily blocked TFC. When the maximum transmitter power is sufficient, the temporarily blocked TFC shall again be considered in the TFC selection. 

The maximum UE power is defined in [25.331].
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