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1. Introduction
In homogeneous network, in order to solve inter-cell interference, FDM ICIC for downlink which is achieved through RNTP (Relative Narrowband TX Power) restrictions was introduced in Rel-8/9. RNTP indicates whether downlink transmission power per PRB is lower than the value indicated by the RNTP Threshold and is transmitted through X2 signaling to neighbor cells. In heterogeneous network, in order to solve inter-layers interference, TDM ICIC of Almost Blank Sub-frames (ABS) was proposed. In [2], RAN3 asks RAN1:

· RAN3 kindly requests RAN1 to provide advice on how to make the Rel-8/Rel-9 and Rel-10 ICIC mechanisms coexist. 
In this contribution, we give the analysis if those mechanisms need to coexist, i.e. combination of RNTP and ABS and how it work when needed. 
2. Discussion
In Rel-10, moderate bias value has been confirmed for Macro-Pico deployment, which does not bring severe interference problem and there is no obvious need to adopt TDM ICIC mechanisms. In this case, there is not coexistence problem. However, when large bias is applied, the TDM ICIC of ABS needs to be employed. Then R8/9 RNTP and TDM ICIC are expected coexisting and any potential problem needs to be considered.
In Rel-8/9, RNTP may be interpreted as a promise whether downlink transmission power per PRB is lower than the value indicated by the RNTP Threshold. And it is to help the receiving neighbor eNB to select appropriate PRBs for cell edge users to avoid potentially interfered by the eNB sending the RNTP promise. The received RNTP is available for all the downlink subframes of the receiving eNB in the considered future time interval without any subframe discrimination or other time domain information until the eNB sends a new RNTP IE. 
However in Release10, the application of ABS divides the downlink subframes into different subsets (ABS subset and normal subset) which have different interference characteristic. According to the ABS configuration, the Pico cell and Macro cell can adopt different scheduling policy for ABS and normal subframes, as described in Fig.1. 
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Fig1. Different scheduling policy for ABS and normal subframes
2.1. RNTP promise from Macro to Pico
According to the ABS definition, transmission power and/or activity have been reduced in such subframes. Thus the Macro cell could schedule users with low power in ABS provided that there is no severe interference to the cell-edge users of the Pico cell. Following R8/9 RNTP mechanism, differences on transmission power at subframes lead to undistinguishable RNTP indication to neighboring Pico cells. Then the Pico cells may schedule edge users on moderate/high interfered subframes in mistake and may also are confused if scheduling edge users on low interfered subframes. So it is expected to transmit RNTP depending on subframe subset information from Macro side.
Proposal 1: It is expected to transmit RNTP depending on subframe subset information from Macro side.
Another problem is that when large bias is applied, two types of edge users of Pico cell can be observed, offloaded edge users of PeNB resulting from bias and primary edge users of PeNB at actual Pico coverage edge due to low transmission power, as described in Fig2. The traditional FDM ICIC dedicates to primary edge users when large bias is not applied, and TDM ICIC concerns more on offloaded edge users. However, when large bias is applied, the sole threshold of RNTP seems not sufficient for FDM ICIC since interference coordination to both types of edge users should be done and the tolerance of these users to interference power would be different. In order to schedule these two types of Pico edge users in appropriate resources, it is expected that Macro cell can exchange corresponding RNTP which indicates its interference range clearly. That may require more than one threshold, which depends on bias value and transmission power difference between Macro and Pico.

Proposal 2: Further study on RNTP is needed for correctly scheduling of offload and primary edge users at Pico side.
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Fig2. Edge users of Pico cell with/without bias 
2.2. RNTP promise from Pico to Macro
For Macro-Pico deployment, the Macro cell is aggressor and Pico cell is victim because of power difference, and thus there is no need for Pico to transmit RNTP to Macro. However, when MeNB has reduced transmission power in ABS, the received power from Macro may be comparable with that from PeNB for some MUE. And then the interference from Pico to Macro in ABS could not be ignored. Therefore, the RNTP promise from Pico to Macro is needed in order to interference coordination and it also depends on subframe subset.

Proposal 3: It is expected to transmit RNTP depending on subframe subset information from Pico side.
From the analysis above, in order to let FDM ICIC and TDM ICIC coexist, modification of current RNTP mechanism is needed when large bias is applied. The modification whether made by specification or implementation can be discussed. However，one noticed issue is that acceptable large bias value has not yet been confirmed in Rel-10. Herein, we suggest that coexistence problem and RNTP potential improvement shall be analyzed carefully firstly and it can be taken into account in Rel-11 considering time limitation in R10.

3. Conclusion
According to the above discussion, we can conclude that there is no need for TDM ICIC with low bias and thus there is no coexistence problem. However with large bias, 

· It is expected to transmit RNTP depending on subframe subset information from Macro side and Pico side

· Further study on RNTP is needed for correctly scheduling of offload and primary edge users at Pico side.

According to the current agreement in RAN1 and limited time in R-10, we suggest:
Proposal: Coexistence problem and RNTP potential improvement shall be analyzed carefully and it can be taken into account in Rel-11 considering time limitation in R10.
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