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1. Introduction

The study item Iur1: Inband or outband signalling for UL Outer Loop Power Control and DL Power Balancing, concluded that inband signalling should be used for the support of UL Outer Loop Power Control function.

With this as a base, this contribution proposes a solution for the support of the UL Outer Loop Power Control function. The main information flow uses inband signalling in the DCH Frame Protocol. However, during the setup and addition of radio links there will be a need of sending configuration information. For this reason, this contribution also proposes message contents in the RNSAP and NBAP protocols.

2. Functional description

The UL Outer Loop Power Control should be seen mainly as a long term quality control of the information flow on the UL. The function is located in the SRNC and send Eb/N0-target values to the UL Inner Loop Power Control function (that is located in the Node Bs). Typically, the function monitors the CRC indicator for the UL transport blocks but other input such as a Quality Estimate could be used in combination, as an enhancement of the performance.

The algorithm for mapping different transport blocks’ CRC indicators onto one Eb/N0 target will be manufacturer specific and should not be specified. This is possible as the UL Outer Loop Power Control function is RNC internal. However, this implies that the specifications should not be optimised towards one and only one algorithm, but instead be open for several possible solutions.

Inband signalling should be used to support the UL Outer Loop Power Control function. This means that the signalling during the normal operation of a radio link should be placed in the DCH Frame handling protocol. Additional signalling, such as setup and eventual error cases could however be supported by other protocols, i.e. NBAP and RNSAP.

3.  Implications on DCH Framehandling Protocol [1]

We foresee the following information elements to be needed for the inband support of the UL Outer Loop Power Control function. These information elements are included here for information and the exact usage is described in [4]. Note also that on the UL, the information elements are also used by the macro-diversity combination function.

Uplink (these information elements uses a DCH Data Frame as they are also used by the macro-diversity combination function): 
Information Element
Motivation

CRCOK-indicator
To monitor the UL quality on the transport blocks.

Quality Estimate
This allow for the outer loop power control function to be able to faster act on bad quality.

Downlink (this information element uses a DCH Control Frame):
Information Element
Motivation

New Eb/N0-target
To set the new Eb/N0-target in the Node Bs.

The “New Eb/N0-target” should be an absolute value in order to make the algorithm implementation more flexible. This as a relative value will force the algorithm designers to change the Eb/N0-target in a predefined step (see also section 2, -second paragraph).

4. Implications on RNSAP Protocol [2]

The following changes are required in the RNSAP protocol:

Note: The maximum UL Eb/N0 and the minimum UL Eb/N0 information elements in general are depending on the outcome of study item Iub/2 “Need for power and interference management in the Node B” and are not proposed to be changed by this contribution.

4.1 RL Setup

Information Element
Type
Motivation (Not to be included in the specification)

UL Eb/N0-target
M
The UL Eb/N0-target is required in the RL SETUP message because we need to have an initial value until the first inband information arrives.

UL Eb/N0-adjustment parameters
M
As we propose that the inband information should be absolute values, this information element is not required.

4.2 RL Addition

Information Element
Type
Motivation (Not to be included in the specification)

UL Eb/N0-target
M
The UL Eb/N0-target is required in the RL Addition message because a DRNC is not aware of the current Eb/N0 target used by the SRNC.

UL Eb/N0-adjustment parameters
M
As we propose that the inband information should be absolute values, this information element is not required.

4.3 RL Reconfiguration Prepare

Information Element
Type
Motivation (Not to be included in the specification)

UL Eb/N0-target
M
As the SRNC during the RL reconfiguration can send an inband command to change the Eb/N0-target, there is no need for this information element.

UL Eb/N0-adjustment parameters
M
See above

4.4 RL Reconfiguration

Information Element
Type
Motivation (Not to be included in the specification)

UL Eb/N0-target
M
As the SRNC during the RL reconfiguration can send an inband command to change the Eb/N0-target, there is no need for this information element.

UL Eb/N0-adjustment parameters
M
See above

5. Implications on NBAP Protocol [5]

The following changes are required in the NBAP protocol:

Note: The maximum UL Eb/N0 and the minimum UL Eb/N0 information elements in general are depending on the outcome of study item Iub/2 “Need for power and interference management in the Node B” and are not proposed to be changed by this contribution.

5.1 RL Setup

Information Element
Type
Motivation (Not to be included in the specification)

UL Eb/N0-target
M
The UL Eb/N0-target is required in the RL SETUP message because we need to have an initial value until the first inband information arrives.

UL Eb/N0-adjustment parameters
M
As we propose that the inband information should be absolute values, this information element is not required.

5.2 RL Addition

Information Element
Type
Motivation (Not to be included in the specification)

UL Eb/N0-target
M
As the UL Eb/N0-target is already known from the already existing radio links, there is no need for signalling a new value.

UL Eb/N0-adjustment parameters
M
See above.

5.3 RL Reconfiguration 

The RL reconfiguration procedures as they are stated in [3] do not contain any UL Eb/N0-target information and we see no need for that with the same motivation as in section 4.3.

6. Proposal

We propose the following:

1. The text: “the new Eb/N0-target is an absolute value” should be included in [1] by the editor.

2. The contents of section 4 should be included in [2].

3. The contents of section 5 should be included in [3].
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