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1
Introduction and Motivation
It is desirable to maintain quality of service for macrocell UEs (MUEs) when the macro network is deployed on the same frequency as CSG Home NodeBs (HNBs). It is also desirable to provide service to UEs at home by their own HNB both to provide good coverage at home and to offload capacity from the macro network to HNBs.  3GPP RAN WG4 studied interference management issues for HNBs as part of Release 8 work item [1] which resulted in Technical Report TR 25.967 [2]. One of the main techniques mentioned in [2] for addressing the HNB DL interference to Macro UE is to calibrate the HNB Tx power based on the signal strength received from MNBs and other HNBs. The HNB power calibration algorithms are designed to provide a good trade-off between HNB coverage to HUE and reduction of interference to other UEs (MUEs and neighbour HUEs). An example of such a power calibration algorithm is as follows [2].

Each HNB measures the total signal strength (Io) from all the other NodeBs (including MNBs and HNBs). It also measures the pilot strength from the best co-channel and adjacent-channel MNBs. Based on these measurements, the HNB can calculate its transmit power:

1.
To maintain an CPICH Ec/No of -18dB for a MUE located X1 dB away from the HNB on the same channel (i.e., protect the co-channel macro user)

2.
To maintain an CPICH Ec/No of -18dB for a MUE located X2 dB away from the HNB  on the adjacent channel (i.e., protect the adjacent channel macro user)

3.
To make sure that HNB is not causing unnecessary interference to others by enforcing a cap on CPICH Ec/No of the HUE of -15 dB at X3 dB away from the HNB. 

The HNB self-calibration algorithms rely on the measurements made by the HNB DL receiver (“sniffer”) for setting the HNB Tx power.  An underlying assumption for these calibration algorithms is that the UEs in the vicinity of HNB observe the same or similar RF conditions from cells other than the HNB. In other words, the assumption is that the RF measurements made by the HNB DL receiver are similar to those seen by the UEs. However, there may be cases where these assumptions may not be completely valid.  This may result in a mismatch between the RF conditions seen by the HNB DL receiver and that seen by the HUE or nearby MUE. One example is that case where HNB is placed near a window. In this case, HNB may see a stronger signal from MNB than the indoor HUE.  In this case, the power calibration algorithm responding to the higher level of signal from the MNB, sets the transmit power of the HNB to a higher value than desired for the coverage of the apartment. This higher power may create a coverage hole for the MUEs that may be passing on the street.  The dual of the Window scenario is where the HNB is located in the bedroom while the HUE finds itself facing a stronger macro signal. Based on HNB DL receiver measurements, the HNB may set the transmit power to a lower value than desired, shrinking the HNB coverage inside the apartment. These scerarios are analyzed in [3] in details.
Furthermore, RRC specifications [4] currently limit the lowest value signalled for Primary CPICH Tx Power to -10 dBm. For CPICH Ec/Ior of -10 dB, this sets the lowest power transmit by a HNB to 0 dBm. However, in some cases, the effectiveness of HNB power calibration algorithms is reduced because of the artificial limit of 0 dBm imposed by the CPICH signalling limit.   It is shown in [3] that in some cases at the cell edge, even 0 dBm HNB Tx power can result in a significat number of nearby MUEs to be moved to another carrier due to the HNB interference, resulting in inefficient use of the macro carrier shared by HNBs. In such cases, lower limits on HNB Tx power can reduce this impact and facilitate more effective HNB power calibration.  
2
Macro Network Assisted HNB Power Calibration 

The mismatch conditions identified in the previous section is one of the examples of cases where information available at the macro network, if made available for HNB power calibration, can improve performance. In general the macro network has more information about conditions experienced by MUEs in the vicinity of a HNB. For example, path loss measurement reports generated by MUEs in active calls in the vicinity of HNB can be used for fine-tuning of the HNB Tx power calibration. In the HNB by the window scenario, frequent path loss values less than 80 dB, reported by MUEs can be used by HNB to deduce that it needs to reduce its Tx power.  In the presence of such mechanisms for communicating MUE measurements from the macro network to the HNB, better HNB Tx power settings can be reached by the calibration algorithms. It is shown in [3] that a more optimal sentting of the HNB Tx power based on HNB measurements combined with UE measurements (or measurement statistics) can provide better HNB coverage/MUE protection tradeoff.  
3
Text Proposal
Based on the above discussion and the analysis in [3], it is proposed to add the following text to TR 25.967 [2] if it is agreeable by RAN4 to highlight possible enhancements for HNB DL Tx power calibration.
********************** START OF CHANGE *****************************

7.2.1.5 Enhancements for Control of HNB Tx Power

7.2.1.5.1 UE-Assisted Power Calibration

To deal with scenarios where there is a significant mismatch between the RF conditions measured by the HNB and those experienced by the MUEs and HUEs, it is useful to use UE measurements (or measurement statistics) to optimize the calibrated HNB Tx power. This is particularly useful in co-channel deployments and can provide better protection for MUEs while maitaining good HNB coverage for the HUEs. 
For example, if the HNB is placed near a window, HNB may see a stronger signal from MNB than the indoor HUE.  In this case, HNB power calibration algorithm responding to the higher level of signal from the MNB, may set the transmit power of the HNB to a higher value than needed for the coverage of the home. This higher power may create a coverage hole for the MUEs that may be walking on the street close to the HNB premise.  Therefore, if both the measurements from MUEs and HUEs (e.g. path loss to HNB), are made available to the HNB, then HNB can fine-tune its HNB Tx power.
7.2.1.5.2 Minimum HNB Tx power

According to [Ref], the RRC signalling limits the lowest value for Primary CPICH Tx Power to -10 dBm. For CPICH Ec/Ior of -10 dB, this limits the lowest power transmit by a HNB to 0 dBm. However, in certain cases such as when the HNB is located at macro cell edge, the effectiveness of HNB power calibration algorithms is reduced because of 0 dBm limit imposed by the CPICH signalling. Since the HNB Tx power calibration algorithm may indicate a value less than 0 dBm as the desired value, it is useful to reduce the lower limit that can be signalled for CPICH Tx Power. 
********************** END OF CHANGE *****************************
********************** START OF CHANGE *****************************

2. References
…

[57]  3GPP TS 25.331 v8.3.0, “Radio Resource Control (RRC); Protocol specification”.

********************** END OF CHANGE *****************************
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