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1 Introduction

This paper proposes a clarification on the functional split between the SRNC and the DRNC in the setting of the initial target Eb/No (both UL and DL) and the setting of initial DL power.

2 Discussion

2.1.1 Functional split of power and Eb/No allocation across the Iur

When one RL is added or reconfigured in UTRAN, it is essential that the following parameters are set:

1. Initial DL transmitted power, and DL transmitted power range

2. Initial UL transmitted power, and UL transmitted power range

3. Initial UL target Eb/No and UL Eb/No range

4. Initial DL target Eb/No and DL Eb/No range

Those parameters are used as initial values of the inner loop (1&2) and outer loop (3&4) power control. The allocation of this values is performed by algorithms in UE and in the RNC, and shall be done considering the following parameters:

1. TFS of the DCHs in the RL The transport format set defines the L1 and L2 processing of the data. The selection of the channel coding scheme (convolutional code ½, 1/3, turbo code), the rate matching, the interleaving size and the TB size affect the required initial value and power limits. DCH with same BER requirement may use different power values and limits accordingly to the adopted L1 and L2 processing

2. BLER of the DCHs in the RL. The required Block Error Rate (Block = Transport Block) is used to set the power limits and values. For example two DCHs with same TFS but different FER requires different power levels. Note also that the BLER is needed for the admission control of the RL, i.e. to estimate the required power and interference level.

3. Cell radius and other configuration/planning parameter. The default powers and Eb/No limits may be defined as cell specific planning parameters for a generic TFS/BLER combination. For example two cells may have different radius (maximum power), and different DL power limits will be set for same DCH configuration. Those parameters (like the cell radius) are not required to be known by other RNC than the CRNC, thus the absolute powers of one cell are managed only by the CRNC. 

4. Current load condition of the cell. The total DL power of the cell may be considered in setting the initial DL power of a new RL.

In case the SRNC is not the CRNC of the cell where the RL is established or modified, the parameters currently included in the RNSAP signalling do not always allow the optimum setting of the initial powers and Eb/No levels, as shown in the examples below (four different scenarios are considered).

· Scenario 1: RL Setup in DRNC, this is the first RL of the UE.

In the RL SETUP REQUEST message the SRNC includes the BLER in addition with the TBS and the Ec/Io measured by the mobile. Considering also the cell specific parameters, DRNC calculates the initial DL power (and range) and the initial UL and DL target Eb/No (and ranges).

The UL and DL Eb/No and ranges are then returned to the SRNC. SRNC initialises the outer loop power control with the received UL Eb/No and sends the target DL Eb/N to the UE o (as defined in 25.331).

· Scenario 2: RL Setup in DRNC, when one RL is already existing in the SRNC  

SRNC sends the initial DL power to the DRNC, in dB relative to the perch channel (=primary CCPCH) power and equal to the power of the existing RL. SRNC also includes the BLER for each DCH, and DRNC calculates the DL power limits.

In case of RL replacement (hard/interfrequency handover), the SRNC may insert the measured primary CCPCH Ec/Io, to be used as in scenario 1.

· Scenario 3: RL addition in DRNC (DRNC has already one RL)
DRNC sets the initial power of the new RL to be the same of the power in the existing RL (scaled to the primary CCPCH power). Optionally the SRNC may include the measured primary CCPCH Ec/Io, to be used by the DRNC to set the initial power regardless of the transmitted power in the existing RL (for example in case of hard handover, when the existing RL is going to be removed).

· Scenario 4: DCH setup/reconfiguration (SRNC may or may not have other RLs)

SRNC sends to DRNC the BLER of the new DCH, with the TFS, and DRNC calculates the new initial power and power limits as offsets from the current used ones.  

2.1.2 Clarification on the DL power drifting procedure

In the previous section it was clarified/proposed that cell specific parameters, as cell radius, are not required to be known in other RNC than CRNC. This implies that the SRNC does not have any knowledge of the absolute power of a drift cell, and the powers value in Iur shall be expressed always as relative value compared to one cell reference power value. The most suitable cell reference power is the power of the primary CCPCH, that defines also the cell size.

The power drifting prevention algorithm in SRNC receives the measured transmitted power from the Node Bs, calculates the reference power and sends it to the Node Bs. This reference power is scaled to the CCPCH power. Based on the assumption above, the measured and reference powers shall be expressed as relative power (in dB respect the CCPCH power) across the Iur interface. It is also suggested that absolute value are used in Iub (scaling done in CRNC), even if it is possible to use relative values (scaling done in NodeB).

3 Proposals

RNSAP Radio Link Setup procedure

1. Add the following sentence in the description of the RNSAP Radio Link Setup procedure.

For each DCH, SRNC includes the required block error rate (BLER) for both UL and DL.

SRNC includes in the RL SETUP REQUEST either the value of the initial DL power of one RL (relative to the power of the primary CCPCH of the cell) or the measured primary CCPCH Ec/Io. If the DL initial power is not present, then DRNC shall include the UL initial Eb/No and its upper and lower limit, (to be used by the outer loop power control in the SRNC) and the suggested DL Eb/No and its limit in the RL SETUP RESPONSE message.

2. Remove DL DCPCH Eb/No from the RNSAP RL SETUP REQUEST message.

3. Add the UL Eb/No, max UL Eb/No, min UL Eb/No, DL Eb/No, max DL Eb/No, min DL Eb/No in the RNSAP RL SETUP RESPONSE and RL SETUP FAILURE message (optional parameters, no indentation). Brief explanation of the introduced parameter shall be added as well.

4. Add the UL and DL BLER in the RL SETUP REQUEST message, as a DCH parameter, mandatory. The parameter is defined as follows:

BLER

This parameter defines the air interface Transport Block Error Rate that shall be guarantee to the DCH.

5. Clarify in 9.2.1.21 that the Initial DL TX power is expressed as relative value from the Primary CCPCH power (now is defined as absolute value).

RNSAP Radio Link Addition procedure

6. Add the following text in the procedure description:

SRNC may insert in the RL ADDITION REQUEST the Ec/Io measured by the mobile to be used by the DRNC for the calculation of the initial DL power. If the value is not present, the DRNC sets the initial DL power accordingly to the power used by the existing RLs.

7. Remove from the RL ADDITION REQUEST message (in 9.1.5) the initial DL TX power and the DL Eb/No. The primary CCPCH Ec/Io shall be set as optional (now it is conditional to the presence of the other two).

RNSAP Radio Link Reconfiguration (synch. and unsynch.) procedure

8. Add the UL and DL BLER in the RL RECONFIGURATION REQUEST and RL RECONFIGURATION PREPARE messages, as parameter in DCH to be added, mandatory.

Power drifting correction

9. Clarify in 9.2.2.6 that the Initial DL TX power is expressed as relative value from the Primary CCPCH power (now is defined as absolute value).

10. Specify in 8.2.10 (Measurement Request procedure) that the "transmitted code power" is expressed as relative value from the Primary CCPCH power.
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