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Introduction

Within the current RAN specifications both open loop and closed loop transmit diversity are specified in R99. However definitions of when a Node B is in transmit diversity mode, and the definition RF power within the RAN 3 specifications are unclear. It is proposed to create a Rel 5 CR at next RAN 3 meeting to correct this under the TEI work item.

This paper provides an introduction to transmit diversity and makes some suggestions on corrections that are required. This is linked to work within RAN 4 adding the performance requirements.

Motorola ask RAN 3 to discuss and agree this proposal.

Transmit diversity

Transmit diversity is described in detail in the RAN 1 specifications 25.211 and 25.214. From a RAN 3 perspective we only have to be aware of a few salient points. The common control channels are only operated in open loop mode (sometimes referred to as STTD/TSTD in 25.433) with the power split evenly between antenna ports (-3dB). For the other downlink physical channels, in open loop and closed loop mode 1, the power is split evenly between the antenna ports (-3dB). For closed loop mode 2 the other physical channels can vary from 20 % to 80 % per antenna port. Therefore the theoretical maximum power per antenna port is 80% traffic and 50% common control channels, which for most practical deployment scenarios will be in the order of 75% of Pmax (defined in 24.104). Of course the combined power for both ports can only reach the rated power. Simulations have shown that the average power per antenna port is approximately -3dB on Pmax for mode 2.

One of the greatest difficulties we face is that a single antenna port can no longer be thought of as a cell. We now have 2 antenna ports working together, the cells output power is by definition the sum of both ports. Unfortunately the definition of the RRM measurements in 25.215 implies that all Node B powers should be a per port power. This is obviously incorrect (REF R4 PAPER), but for backwards compatibility reasons it is not proposed to alter the measurement report date in the RAN 1 specifications.

The concept of a Node B’s mode is used throughout this document. For simplicity only the terms diversity and non-diversity modes need to be used to clarify the RAN 3 specifications. In 25.211 it is stated that the CPICH, P-CCPCH and SCH have to have transmit diversity enabled in order for the other downlink physical channels to function with transmit diversity. Therefore the following definition should be adopted.

A Node B is in transmit diversity mode when the CPICH transmit diversity indicator, P-CCPCH STTD indicator and the primary and secondary SCH TSTD indicators are enabled.

Turning it on

At present a cell is either in transmit diversity mode, or it is not. It not possible to transition between modes as the cell reconfiguration message does not allow the P-CCPCH STTD indicator or SCH TSTD indicators to be changed. In order to move from non-diversity to diversity mode in a live network the cell would have to be deleted, then added.

Motorola ask RAN 3 for their views on adding the reconfiguration parameters in the release 5 versions of the specifications. If this is deemed advantageous then a CR will be generated to incorporate these changes.

Minimising change

One of the overall objectives of this paper is to investigate methods of correcting the transmit diversity requirements in a way that minimises changes to the current specifications. The following discussion on maximum DL power highlights the issue.

In order to maintain the same output power for a node B with and without transmit diversity enabled the power per antenna port has to change. As an example a non-diversity 20 W node B will have 10 W per port in open loop and in closed loop mode 1, and up to 15 W per port for closed loop mode 2. In all cases the combined maximum power remains at 20 W. So what does the maximum DL power refer to?

The 2 choices are to have it refer to each antenna port or to the combined power of both ports. Using the example above it can be seen that using the combined power requires the minimum amount of change. Any powers set in the RNC configuration databases could remain constant irrespective of the diversity settings.

When a Node B is in transmit diversity mode and a specific DPCH does not have diversity enabled the use of combined powers remains valid as the second path will simply be 0.

Changes to 25.433

The following section goes through 25.433 and looks at the impact of transmit diversity. 

3.1
Definitions

Node B Diversity mode - A Node B is in transmit diversity mode when the CPICH transmit diversity indicator, P-CCPCH STTD indicator and the primary and secondary SCH TSTD indicators are enabled.
9.1.24
CELL SETUP REQUEST

No changes are proposed to the message, however some of the IE definitions need updating

9.2.1.40
Maximum Transmission Power

Maximum Transmission Power is maximum power for all downlink channels added together, that is allowed to be used simultaneously in a cell. The reference point  is the antenna connector. When a Node B is in transmit diversity mode this is the sum of powers from both antenna ports.

9.2.2.33
Primary CPICH Power

Primary CPICH power is the power that shall be used for transmitting the P-CPICH in a cell. The reference point is the antenna connector. When a Node B is in transmit diversity mode the power level of a given channel is the sum of the powers of that channel transmitted from both antenna ports.
9.2.1.21
DL Power

The DL Power IE indicates a power level relative to the [FDD-primary CPICH power] [TDD-primary CCPCH power] configured in a cell [FDD-If referred to a DPCH, it indicates the power of the transmitted DPDCH symbols]. [FDD-If referred to a DL-DPCCH for CPCH, it indicates the power of the transmitted pilot symbols]. When a Node B is in transmit diversity mode the power level of a given channel is the sum of the powers of that channel transmitted from both antenna ports.
9.1.3

COMMON TRANSPORT CHANNEL SETUP REQUEST

No changes are proposed to the message, however some of the IE definitions need updating

9.2.2.D
AICH Power

The AICH Power IE indicates a power level (measured as the power per transmitted acquisition indicator when several AIs are transmitted in parallel) relative to the primary CPICH power configured in a cell. When a Node B is in transmit diversity mode the power level of a given channel is the sum of the powers of that channel transmitted from both antenna ports.

9.2.1.49A
PICH Power

The PICH Power IE indicates a power level relative to the [FDD-primary CPICH power] [TDD-primary CCPCH power] configured in a cell. . When a Node B is in transmit diversity mode the power level of a given channel is the sum of the powers of that channel transmitted from both antenna ports.

9.1.17
AUDIT RESPONSE
No changes are proposed to the message, however some of the IE definitions need updating

9.2.1.39
Maximum DL Power Capability

This parameter indicates the maximum DL power capability for a local cell within Node B. The reference point is the antenna connector. When a Node B is in transmit diversity mode this is the sum of powers from both antenna ports.

9.2.1.46A
Minimum DL Power Capability

This parameter indicates the minimum DL power capability for a local cell within Node B. The reference point is the antenna connector. When a Node B is in transmit diversity mode this is the sum of powers from both antenna ports.
