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1
Introduction
HeNBs can cause interference within the carrier in which they operate as well as on an adjacent carrier (with some adjacent channel interference suppression, typically assumed to be around 33dB). While an operator could decide on the acceptable limits of interference within own carrier, he can not do so for adjacent carriers which are owned by a different operator. This problem was recognized for Home NodeBs (HNBs), and a mechanism of minimizing the amount of interference caused to a neighboring cell’s operator was standardized in section 6.4.6 of [1]. 
In [2], we brought up the point that similar considerations would apply to HeNBs as well. A HeNB deployment should mitigate the interference caused to both UTRA and E-UTRA deployments on adjacent carriers that may be owned by a different operator. 
2
Discussion 
2.1 
Adjacent UTRA Carrier

It is specified in [1] that if the adjacent carrier contains a UTRA deployment owned by a different operator, a HNB shall set its output transmit power based on the C-PICH strength measurements on the adjacent carrier. Broadly speaking, the requirement is that the HNB can raise its transmit power if it senses a higher C-PICH power on the adjacent carrier.  Additionally, there are some caps on the max power that may be used by the Home NodeBs, as well as a rule to account for the accuracy of such measurements.  These rules allow for maximum coverage of a HNB while minimizing interference caused to the adjacent carrier owned by another operator. 
For Home eNodeBs, we believe that the same requirements can apply. This is because the ACI caused by a Home eNodeB is essentially going to be the same as that caused by a Home NodeB (with a typical value of 33dB.) Thus the adjacent channel interference is expected to be similar for both cases, and thus the same solution could be used. 
One minor difference is that HNBs can have a maximum of 2 transmit antennas, while HeNBs could have up to 4 TX antennas. The extension to 4 antennas is fairly straightforward as the power per antenna is reduced by 3dB compared to the case of 2 antennas. 
2.2
Adjacent E-UTRA Carrier

Going by the approach chosen for UTRA, it would make sense to base the HeNB transmit power on RSRP measurements on the adjacent carrier. However, LTE presents some additional parameters such as the fraction of power used for CRS, different number of TX antennas, system bandwidth etc., that need to be accounted for (both on the HeNB carrier and the adjacent carrier). Additionally, the performance impact caused by HeNBs on an E-UTRA carrier needs to be investigated further.
3
Conclusion
Based on the discussion above, we recommend RAN4 to (a) adopt the same requirements used on HNBs for adjacent UTRA carrier protection for HeNBs as well and (b) further analyze the requirements for adjacent E-UTRA carrier protection.     
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