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1. Introduction

The power of the S-CCPCH data bits may change every radio frame and is fixed in function of:

1- Parameters sent from the RNC to the Node B via NBAP protocol [1]: 

- ‘Max FACH power’ for each FACH transport channel

- ‘PCH power’.

2- Optional parameter “transmit power level” in each FACH data frame sent by the CRNC to the Node B via the common channel frame protocol (FP) [2]. 
According to [2], in each radio frame, the S-CCPCH transmit power is set as the highest DL power level required for any of the transport channels multiplexed in this frame (FACH or PCH type). To apply this criterion, the transmit power level of each FACH channel is defined as the value of ‘Max FACH power’ (for this transport channel), possibly reduced by the dB value defined by the parameter ‘Transmit power level’ if this parameter was present in the FP data frame.

In addition to data bits, TFCI bits and possibly pilot bits are also present in the S-CCPCH slot structure. These two fields may have different powers than the data bits, but with a constant offset that are defined by the CRNC via NBAP protocol (parameter PO1 for TFCI and PO3 for Pilot, see [2] and [3]).

Now, when in a S-CCPCH frame, neither PCH nor FACH data has to be transmitted, the way to fix the TFCI and Pilot bits power is not specified, whereas they may still need to be transmitted. 

Indeed, in this case, no transmit power level is defined for S-CCPCH data bits in the 3GPP standard, since no data bits needs to be transmitted. Therefore, the TFCI and Pilot powers are undefined as well, since they expressed relatively to the power of the S-CCPCH data bits.

2. Proposal

In case there is not a TFCI corresponding to ‘no transmission on all transport channels multiplexed on the S-CCPCH’, it is already specified in [2] that no pilot and TFCI bits shall be transmitted.

On the contrary, when such TFCI is defined, [2] clearly specifies that TFCI shall be transmitted (in which case, it is quite straightforward that Pilot bits shall also be transmitted, if some are defined in the selected S-CCPCH slot format, since they may be used to decode the TFCI). However, as mentioned previously, the TFCI and Pilot powers are not defined in this case.

To solve this lack in the specifications, our proposal is to still to compute the TFCI and Pilot powers relatively to the data power, using offsets PO1 and PO3, and defining the data power when no data bits have to be transmitted as:

Data_power = Min (Max_FACH1_Power, …, Max_FACHn_Power, PCH_power)

This setting ensures that the TFCI is still correctly received by all UEs in the cell when there is no data transmission on the S-CCPCH. Indeed, the TFCI and Pilot bits would be transmitted at a power larger than the minimum power used when some data is transmitted on the S-CCPCH

3. Conclusion and proposal

We have shown a lack in the standard concerning the setting of TFCI and pilot bits of S-CCPCH in case of no data transmission and proposed a simple solution to solve it in the specification. This solution is fully backward compatible and has a low impact on the UTRAN. Therefore we propose to adopt it at least in R5.

As the Node B behaviour related to the transmitted power is already specified in TS 25.435, it is proposed to introduce the modification (highlighted below) in that specification, and more precisely in section 5.1.3 "Secondary-CCPCH related transport Channels" to the existing sentence:

"Data Frames sent on Iub for different transport channels multiplexed on one secondary-CCPCH might indicate different transmission power levels to be used in a certain Uu frame. Node-B shall determine the highest DL power level required for any of the transport channels multiplexed in a certain Uu frame and use this power level as the desired output level for the data. In the case there is no data in any transport channel for a given TTI and a TFCI is defined for "no transmission on all transport channels multiplexed on the S-CCPCH", the TFCI and Pilot transmit powers are determined by the Node B relatively to Pref-nodata = Min (PCH Power, Max FACH1 Power, Max FACH2 Power, ...., Max FACHn Power) " where PCH, FACH1, FACH2, ...,FACHn are the transport channels of the Secondary-CCPCH, using the respective PO1 and PO3 offsets specified in TS 25.214."
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