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Agenda Item:  17.6


Source: Motorola


Power management of the FDD DSCH

1.0 Introduction

Power control of the DSCH (in FDD) works in the following way –

for every PDSCH there exists a DPCCH on the downlink to the same mobile to which the PDSCH is directed, and the transmit power of this DPCCH is power controlled. We may determine a transmit power for the PDSCH by applying an offset relative to the DPCCH transmit power.  The calculation of the offset may take into account the spreading factor differences and differences in the required Eb/No. 

2.0  Modifications to the specifications

In this paper we recommend the calculation of the offset be performed in the RNC, and transmitted over the Iub to the node B within the DSCH Frame Protocol.  This placement is preferred to the alternative of calculating the offset at the node B, because it eliminates the need to signal parameters to the node B, and allows the RNC to make additional power adjustments as required (in response to congestion, for example).  The details of the calculation do not need to be included in the specification, and the inclusion of additional parameters in the calculation by the manufacturer of the RNC is not precluded.

In the NBAP, a power offset is currently used for defining the power at which the TFCI, TPC and pilot bits should be transmitted with respect to the DPDCH – this is established at radio link setup and has a range of 0 to 6 dB in steps of 0.25dB.  The maximum offset for the PDSCH occurs when the PDSCH uses a  SF=4 and the DPCCH uses a SF=512 code.  Here the offset is 21dB plus any difference due to Eb/No requirements.  However, it is also possible that the power offset could be negative if the PDSCH has a large SF (which could be as large as 512 ).  With 8 bits we can cover –32 to 31.75 dB with a 0.25 dB step, which is adequate for our needs.  Since, the different parts of the DPCCH may be transmitted at different powers we need to specify relative to which part the power should be offset: we have chosen the TFCI bits.
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6.2.4
Downlink Shared Channels

DSCH Data Frame includes a CFN indicating the frame in which the payload shall be sent. If the payload is to be sent over several frames, the CFN corresponding to the first frame shall be indicated.

The DSCH Data frame structure is different for FDD and TDD.
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Figure 15: FDD DSCH Data Frame structure

6.2.6.8
CRC indicator

Description: Shows if the transport block has a correct CRC. The UL Outer Loop Power Control may use the CRC indication.

Value range: {0=Correct, 1=Not Correct}

Field length: 1 bit

6.2.6.9
Payload CRC

Description: Cyclic Redundancy Polynomial calculated on the payload of a data frame with polynom
X^16+X^15+X^2+1.

The CRC calculation shall cover all bits in the data frame payload, starting from bit 7 in the first byte up to bit 0 in the byte before the payload CRC. 

Field length: 16 bits

6.2.6.10
Transmit power level

Description: Preferred transmission power level during this TTI for the corresponding transport channel. The indicated value is the offset relative to the maximum power configured for the [FDD — secondary CCPCH]/[TDD — CCPCH]

Value range: {0 - 25.4 dB}

Granularity: 0.1 dB

Field length: 8 bits

6.2.6.11
Paging Indication (PI)

Description: Describes if the PI Bitmap is present in the payload

Value range: {0=no PI-bitmap in payload, 1=PI-bitmap in payload}

Field length: 1 bit

6.2.6.12
Paging Indication bitmap (PI-bitmap)

Description: Bitmap of Paging Indications. The order of the PI’s in the bitmap corresponds to the order of the PI’s on the Uu: bit 7 of the first byte contains PI0.

Value range: {18, 36, 72 or 144 Paging Indications}

Field length: 3, 4, 9 or 18 bytes  (the PI-bitmap field is padded at the end up to an octet boundary)

6.2.6.13
Power Offset
Description: Used to indicate the preferred FDD PDSCH transmission power level during the specified TTI.  The indicated value is the offset relative to the power of the TFCI bits of the downlink DPCCH directed to the same UE as the DSCH.
Value range: {-32 to 31.75 dB}

Granularity: 0.25 dB

Field length: 8 bits
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