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1. Introduction
In RAN1#62, the the following was agreed [2]:
· Macro-Femto: 
· Baseline

· No backhaul coordination (X2, S1)

· Reflects RAN3 status
· Time-domain/power setting solutions 
· Support for restricting RLM/RRM/CSI measurements at the Rel-10 UE to certain resources 

· Macro-Pico: 

· Extend Rel 8/9 backhaul based ICIC to include time domain component

· Baseline

· Coordination of almost blank subframes* 
· Support for restricting RLM/RRM/CSI measurements at the Rel-10 UE to certain resources 

· The gains with cell range expansion (CRE) are still FFS in RAN1 and RAN4 will not start working on CRE enablers unless gains are concluded by RAN1

· No additional support shall be assumed in Rel-10 for cell range expansion beyond what is already possible in Rel-8
It was further noted that the baseline solution for macro-femto does not preclude any possible solutions that further minimize the legacy impact. As the legacy impact of femto deployment in macro networks can be challenging, it is therefore worthwhile to consider such solutions further.  

Power setting solutions would form part of the RAN4 technical requirements for HeNB performance [4].  Several papers have addressed the power control issues [5], [6], and [7].  In this paper, we analyze the possible specification impacts of power setting procedures.
2. Specification Impact of Power Setting Solution in Macro-Femto deployment
Power setting solutions for interference management in Macro-Femto deployments have been documented in [4] and summarised in [3].  The power setting can adopt one of the following mechanisms as in [3]: 

· Power setting based on strongest received power of a MeNB at the Femto – the challenge is that the Femto cell needs to have the UE receiver capability in order to perform cell search and RSRP/RSRQ measurements from MeNB.  
· Power setting based on Femto -> MUE Pathloss – the challenge is that the Femto cell needs to receive information about the MUEs in its proximity.  
· Power Setting based on objective SINR of HUE – the challenge is that the interference to a victim MUE would be much improved if the MUE is with the range of HUE objective SINR.
· Power setting based on SINR of MUE – this method is based on the measurement of MUE and also need the reception of the information from MeNB on Femto cell. [5]
· Power setting on PBCH - this method only benefits the interference arising from the PBCH transmissions of the Femto cell. 
The details of power adjustment for each of these mechanisms are outlined in [3]. It was noted in [3] that there is no specification impact to the UE for these power setting solutions.   
The specification impacts on the network side from may include the following (as identified  in [3]:
· May need exchange of signal strength or interference level information and/or recommendation of power setting between MeNB and Femto

· Performance requirements for sensing of MUE by Femto

· Performance requirements for power setting by Femto

For Rel-10 the baseline is no macro-femto coordination by X2 or S1, although this could be beneficial in a later release. Here we therefore focus on the second and third aspects.

Both these aspects need to work together. The Femto needs to set the transmission power to avoid interference to the MUE when the MUE is near the Femto cell.   Since there is no S1/X2 coordination between the MeNB and Femto cells, the minimal performance requirements and test cases for the Femto cell to detect the nearby MUEs need to be specified.  Once the Femto cell detect the MUE in the vicinity, the performance requirements and test cases for the Femto cell’s power adjustment to reduce its interference to the MUE needs to be defined in the specifications too.  These aspects are in the remit of RAN4. 
3. Conclusion

Power setting solutions for macro-femto interference mitigation solutions are currently only informative in the RAN4 TR [4]. In order to provide a more dependable level of performance and security against uncontrolled interference, it is preferable to standardise suitable performance requirements for one or more of these methods. The minimal performance requirements and test cases for the Femto cell to detect the nearby MUEs and adjust its Tx power to minimize interference should be specified by RAN4.   

Further, in a later release, improved power-setting performance could be achieved if X2 and/or S1 coordination were to be introduced between macro and femto eNBs, so X2 and/or S1 signalling should be considered for this purpose in Rel-11.
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