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1. Introduction

In WG1#28bis meeting , the draft TR on Enhanced Uplink DCH [1] was reviewed , based on which it was agreed to have a separate chapter in the TR, describing the techniques already available in uplink in current releases. This chapter is to be used as a reference , when defining simulation assumptions, since rel99/rel4/rel5 system should be a reference to which new schemes should be compared with. The revised version of the TR can be found in [2], containing now the agreed chapter 6, "Reference Techniques in Earlier 3GPP releases". 

In this paper we have a text proposal to this above mentioned chapter, including a description of TFC selection method from rel99/rel4/rel5 specifications. It is also noted that there is a separate paper from us, [3] listing the proposed simulation assumptions for Enhanced Uplink DCH, where also some parameters are listed for this TFC selection method to be used in the reference case.  

2. Reference Techniques in Earlier 3GPP Releases

2.1 Transport format combination selection in UE

2.1.1 Description of TFC selection method
The current uplink scheduling scheme for DCH in the Rel’99 (and Rel’4 and Rel’5) consists of mainly two parts: the RNC level scheduling, which determines each UE’s TFCS, and the TFC selection function in the UE MAC, which determines the TFC a UE uses when transmitting data. 

During the packet scheduling, the RNC selects a TFCS (e.g. based on the estimated load situation and traffic volume measurements sent by the UE) for each UE and signals these TFCSs to the UEs. The TFCS needs to be created from scratch only at the beginning of a connection, at other times the RNC can opt to modify the existing TFCS by either restricting some TFCs or removing some earlier restrictions on TFCs.

The TFC selection is a MAC function that the UE uses to select a TFC from its current TFCS whenever it has something to transmit. The TFC is selected based on the need for data rate (i.e. UE buffer contents), the currently available transmission power, the available TFCS and the UE’s capabilities. The details of the TFC selection function are covered in [4] and [5].

The most important parameters governing the behavior of the TFC selection function are called X,Y and Z, and their values have been agreed to be static in the current specifications. Table 1 below shows the values of these parameters.

Table 1: X, Y, Z parameters for TFC selection

X
Y
Z

15
30
30

Based on these parameters, the UE shall continuously evaluate based on the Elimination,  Recovery and Blocking criteria defined below, how TFCs on an uplink  DPDCH can be used for the purpose of TFC selection. The following diagram illustrates the state transitions for the state of a given TFC. 
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Figure 1: State transitions for the state of a given TFC

The evaluation shall be performed for every TFC in the TFCS using the estimated UE transmit power. The UE transmit power estimation for a given TFC shall be made using the UE transmitted power measured over the measurement period, defined in section 9.1.6.1 of [2] as one slot, and the gain factors of the corresponding TFC. Table 2 below, extracted from [2], shows the specified accuracy requirements for measuring UE transmit power over the one slot measurement period, as a function of the current transmit power level relative to maximum output power. 

Table 2: UE transmitted power absolute accuracy 

Parameter
Unit
Accuracy [dB]



PUEMAX
24dBm
PUEMAX
21dBm

UE transmitted power=PUEMAX
dBm
+1/-3
(2

UE transmitted power=PUEMAX-1
dBm
+1.5/-3.5
(2.5

UE transmitted power=PUEMAX-2
dBm
+2/-4
(3

UE transmitted power=PUEMAX-3
dBm
+2.5/-4.5
(3.5

PUEMAX-10(UE transmitted power<PUEMAX-3
dBm
+3/-5
(4

NOTE 1:
User equipment maximum output power, PUEMAX, is the maximum output power level without tolerance defined for the power class of the UE in TS 25.101, section 6.2.1.

The UE shall consider the Elimination criterion for a given TFC to be detected if the estimated UE transmit power needed for this TFC is greater than the Maximum UE transmitter power for at least X out of the last Y successive measurement periods immediately preceding evaluation. The MAC in the UE shall consider that the TFC is in Excess-Power state for the purpose of TFC selection.

MAC in the UE shall indicate the available bitrate for each logical channel to upper layers within Tnotify from the moment the Elimination criterion was detected.

The UE shall consider the Recovery criterion for a given TFC to be detected if the estimated UE transmit power needed for this TFC has not been greater than the Maximum UE transmitter power for the last Z successive measurement periods immediately preceding evaluation. The MAC in the UE shall consider that the TFC is in Supported state for the purpose of TFC selection.

MAC in the UE shall indicate the available bitrate for each logical channel to upper layers within Tnotify from the moment the Recovery criterion was detected.

The evaluation of the Elimination criterion and the Recovery criterion shall be performed at least once per radio frame. 

The UE shall consider the Blocking criterion for a given TFC to be fulfilled at the latest at the start of the longest uplink TTI after the moment at which the TFC will have been in Excess-Power state for a duration of:


(Tnotify + Tmodify+ TL1_proc)

where:


Tnotify equals 15 ms


Tmodify equals MAX(Tadapt_max,TTTI)


TL1 proc equals 15 ms


Tadapt_max equals MAX(Tadapt_1, Tadapt_2, ..., Tadapt_N)


N equals the number of logical channels that need to change rate


Tadapt_n equals the time it takes for higher layers to provide data to MAC in a new supported bitrate,  

for logical channel n. Table 3 defines Tadapt times for different services. For services where no codec is used Tadapt shall be considered to be equal to 0 ms.

Table 3: Tadapt
Service
Tadapt [ms]

UMTS AMR
60

UMTS AMR2
60


TTTI equals the longest uplink TTI of the selected TFC (ms).

Before selecting a TFC, i.e. at every boundary of the shortest TTI, the set of valid TFCs shall be established. All TFCs in the set of valid TFCs shall:

1. belong to the TFCS.

2. not be in the Blocked state.

3. be compatible with the RLC configuration.

4. not require RLC to produce padding PDUs

5. not carry more bits than can be transmitted in a TTI (e.g. when compressed mode by higher layer scheduling is used and the presence of compressed frames reduces the number of bits that can be transmitted in a TTI using the Minimum SF configured).

The UE may remove from the set of valid TFCs, TFCs in Excess-power state in order to maintain the quality of service for sensitive applications (e.g. speech). Additionally, if compressed frames are present within the longest configured TTI to which the next transmission belongs, the UE may remove TFCs from the set of valid TFCs in order to account for the higher power requirements.

The chosen TFC shall be selected from within the set of valid TFCs and shall satisfy the following criteria in the order in which they are listed below:

1. No other TFC shall allow the transmission of more highest priority data than the chosen TFC.

2. No other TFC shall allow the transmission of more data from the next lower priority logical channels. Apply this criterion recursively for the remaining priority levels.

3. No other TFC shall have a lower bit rate than the chosen TFC.

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.

UE shall consider that the Blocking criterion is never met for TFCs included in the minimum set of TFCs (see [6]).

2.1.2 TFC selection method as a reference case for Enhanced Uplink DCH 
TFC selection method is an essential feature in uplink in current 3GPP releases, thus it should be included into the reference case, to which new proposed schemes are to be compared.

The important parameters to be included to the simulation assumptions for TFC selection method in the reference case are:

a) Accuracy of the UE transmit power estimate : See table 3 in the previous section as a reference. This will have an effect how fast UE moves a certain TFC to excess power state. Since the accuracy depends on the currently used transmit power level, it is noted that the accuracy is thus in average worse with a bursty traffic model, in which quite often only DPCCH is transmitted, than with more real-time type of application in which transmission of DPDCH is more continuous. Also the location in the cell will effect to the accuracy due to the same reason. It is however seen that for the sake of simplicity, it would be appropriate to define only one value for this parameter used in all simulations. 

It is proposed that the same value is used as in WG4, when X,Y,Z values were specified [7]. There the value was +/- 2 dB, which was modelled so that the error is lognormally distributed with zero mean and std=0.776 dB, which has the effect of causing at least 99% of the errors to occur within (2 dB of the zero mean.

b) Delay between the moment when elimination criterion is met and when the TFC is moved into blocked state: See previous section as a reference, defining the delay being Tnotify + Tmodify+ TL1_proc. It is proposed that here the assumption is that longest TTI in the selected TFC is Tmodify = TTTI =10 ms , thus resulting in a total delay of 40 ms.

c) Delay between the moment recovery criterion is met and when TFC is moved back to supported state: See previous section as a reference, defining the delay being Tnotify + Tmodify+ TL1_proc. It is proposed that here the assumption is that the longest TTI in the selected TFC is Tmodify = TTTI =10 ms , thus resulting in a total delay of 40 ms.

d) TFCS ; i.e. the set of allowed user bit rates allocated to the UE: These are the bit rates that UE can use in the TFC selection algorithm. There should be enough steps in the TFCS to allow the UE to decrease the used data rate in a flexible fashion at the cell edge. It is proposed that the TFCS set in the reference case contains following bit rates: 8, 16, 32, 64, 128, 256, 384 kbit/s.

It is noted that TFC selection method should be modelled also in the new schemes proposed for Enhanced Uplink DCH, if there is no clear reason why it can not/should not be included into the proposed scheme. The parameters used should be the same, or at least similar (e.g. TFCS set), as defined in the reference case.

3. Conclusions

It is proposed that the text from chapter 2 in this contribution is included into TR25.896, chapter 6, "Reference Techniques in Earlier 3GPP releases". 

As mentioned, there is a separate contribution from us in [3], listing the proposed simulation assumptions and parameters for Enhanced Uplink DCH, where also some parameters are listed for TFC selection method. The parameters in for TFC selection in [3] are the same as listed in the above section 2.1.2. However , the main explanation of these parameters is in this paper. It can be of course discussed, whether the explanation of the parameters, i.e. section 2.1.2 above should be rather included into the simulation assumptions section in the TR, or is the approach acceptable that it would be put into the Reference technique chapter 6.
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