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1. Rationale

TSG RAN WG1 have defined the uplink inner loop power control to work as follows (25.214 section 5.2.1.2):

The uplink inner-loop power control adjusts the UE transmit power in order to keep the received uplink signal-to-interference ratio (SIR) at a given SIR target, SIRtarget. 

The serving cells (cells in the active set) should estimate signal-to-interference ratio SIRest of the received uplink DPCH . The serving cells then generates TPC commands and transmits the commands once per slot according to the following rule: if SIRest > SIRtarget then the TPC command to transmit is “0”, while if SIRest < SIRtarget then the TPC command to transmit is “1”.
TSG RAN WG3 have so far assumed that this target is signalled during RL SETUP REQUEST message and also with a DCH Control Frame. However, the notations so far have been Eb/N0 target (setpoint).

The problem with the Eb/N0 entity is that it is not a well-defined entity. Although it is widely used for simulation purposes, it is not unambiguously defined in any specification. 

SIR on the other hand, is a well-defined measurement (25.215 section 5.2.2). From the description above the relation between SIRtarget and SIR it is also completely clear.

For the above reasons, we propose TSG RAN WG3 to change the parameter Eb/N0 target (setpoint) to SIR target. TSG RAN WG2 have already performed similar changes.

The usage of SIR target, however have some implications, which are treated in the next three sections.

2. SIR Target Range

The change of Eb/N0 to SIR also motivates a different range for this parameter. Lately, TSG RAN WG1 changed the range and granularity for the SIR measurement to (25.215 CR 009r2)

Range: -11 to 20, granularity 0.5 dB

This gives a bit mapping of 6 bits.

It seems reasonable that the SIR target should cover the same range as the SIR measurement. However, the current WG3 assumption is that the SIR target should have a granularity of 0.1 dB

That leads us to: 

Range: -11 to 20, granularity 0.1 dB

This gives a bit mapping of 310 values, i.e. 9 bits.

The 9 bit field does not fit well in the DCH Control Frame, as we then need to pad 7 bits, which will lead to an unacceptable overhead. For that reason we propose to keep the granularity but slightly limit the range to:

Range: -8.2 to 17.3, granularity 0.1 dB

The range limitation can be motivated by that it seems highly unlikely to operate in the range borders, so this solution will give less impact than a higher granularity.

For the above reasons, we propose the 8.2 to 17.3 range for the coding of the SIR target, in order to align to the TSG RAN WG1 and WG2 assumptions.

3. SIR Target in RL Reconfiguration

During a synchronised RL reconfiguration there might be a need to change the SIR target when for example the coding rate changes. For that reason, there is a need to add an extra information element, stating the new SIR target to be used immediately after the reconfiguration, until the Node B receives the next DCH Control Frame.

4. Compressed Mode

Changing Eb/N0 to SIR also means that the information elements Uplink Delta Eb/N0 and Uplink Delta Eb/N0 After should be renamed to Uplink Delta SIR and Uplink Delta SIR After respectively. This is also in line with current TSG RAN WG1 documentation.

5. Proposal

Attached to this contribution are three change requests, proposing the following changes:

CR on 25.427 – R3-(00)0010

· Changing Eb/N0 to SIR.

· Changing the range of the SIR target.

CR on 25.423– R3-(00)0011

· Changing Eb/N0 information element to a SIR information element.

· Adding the SIR information element to the RL RECONFIGURATION PREPARE message.

· Changing Uplink Delta Eb/N0 IE and Uplink Delta Eb/N0 After IE for the COMPRESSED MODE PREPARE message.

· Procedure texts, messages, information elements and ASN.1 coding are updated accordingly.

CR on 25.433– R3-(00)0012

· Changing Eb/N0 information element to a SIR information element.

· Adding the SIR information element to the RL RECONFIGURATION PREPARE message.

· Changing Uplink Delta Eb/N0 IE and Uplink Delta Eb/N0 After IE for the COMPRESSED MODE PREPARE message.

· Procedure texts, messages, information elements and ASN.1 coding are updated accordingly.
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