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1 Introduction
Following the two proposed ways forward R1-131783 and R1-131784 in RAN1 #72bis, we provide our further analysis on the benefit of capturing eNB-to-eNB interference for TDD eIMTA in this contribution. Specifically, we focus on the existing backhaul capabilities in providing interference coordination and mitigation. Some potential enhancements to these IEs are considered.   

2 X2 Coordination

The current Subframe Assignment IE (Section 9.2.8 of TS36.423) provides the basic capability to exchange TDD subframe configurations between two eNodeBs. In addition, the OI and HII also provide the fundamental exchange of interference conditions between two eNodeBs on a per PRB basis. These IEs that are currently supported in Release 11 should be the basis for interference coordination between two eNodeBs with different UL-DL configurations.
Through the TDD U/D configuration information exchanged over X2, the interfered eNB (i.e. victim) can judge whether the interference is mainly caused by downlink transmissions or by uplink transmissions from the neighboring eNBs. It can then broadcast the OI to the neighboring eNBs to indicate its high uplink interference.
However, the existing OI and HI are reported on per PRB basis which would not reflect the interference that is generated on a per subframe basis. Therefore, it is impossible from the received OI for the recipient eNB to determine the correct colliding subframes. In order to improve the IM accuracy, it is beneficial to enhance the traditional OI and HII to reflect the interference level not only per PRB but also per subframe. Figure 1 below shows an example on how the existing X2 Load Indication IEs Overload Indicators (OI) and High Interference Indicators (HII) can be adapted and reused to provide interference mitigation between eNBs.  

Proposal 1: Adapt the existing Subframe Assignment IE, Overload Indicator IE (OI) and High Interference Indicator IE (HII) to reflect not only per PRB but also per subframe interference conditions.
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Figure 1: Reuse and Adaptation of X2 HII and OI.
3 eNB-to-eNB Measurements
In this section, the pros and cons of the different methods to perform the eNB-eNB interference measurements over the air interface through measurements of the CRS are discussed.  

a. Measuring legacy CRS on the fixed DL subframes, e.g. subframe 0 (marked by #0 in figure 1) (in UL Rx at eNB2)
· This generates a backward compatibility issue and wastes the DL resource of measuring eNB. Considering the time of potential DL-UL switch (TDL-UL) and the transmission delay (Tpl-eNB) from the neighboring eNB, the measuring window limits the selection of legacy CRS.
b. Measuring legacy CRS on the flexible DL subframes, e.g. subframe 3 (marked by #2 in figure 1) (in UL Rx at eNB2)
· To avoid the measuring eNB own UL interference, it will suspend its own UL transmission in the measurement subframes, which wastes the UL resource of measuring eNB
c. Measuring new CRS in guard period marked by L1 (in UL Rx at eNB2)
· It imposes a new architecture for the measured eNB. The existence of new RS must be flexible by signaling trigger instead of fixed, because it is possible that the new RS of the measuring eNB overlaps the new RS of the measured eNB due to transmission delay less than one symbol (e.g. the distance between the neighboring eNBs is less than 10km). Its feasibility needs further consideration due to the length of GP impact (e.g. from 1 to 10 symbols in normal CP).
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Figure 1: eNB measurement on eNB-to-eNB air link
Based on the above analysis, further studies and discussions are needed with the objective inline with agreement in RAN#72bis that any new backhaul signaling capturing eNB-to-eNB interference shall be assumed not to:

· impose mandatory behaviour in the receiving eNB 

· impose new requirements on the accuracy of eNB measurements (unless shown to be beneficial)

4 Conclusion 
In relation to the backhaul coordination signalling , we propose the following: 

Proposal 1: Adapt the existing Subframe Assignment IE, Overload Indicator IE (OI) and High Interference Indicator IE (HII) to reflect not only per PRB but also per subframe interference conditions.
In addition, in this contribution we have provided some preliminary analysis of the possible eNB-eNB measurements alternatives and identify areas for further studies and consideration.
5 Reference

[1] R1-130936, “Interference Mitigation TDD eIMTA”, Alcatel-Lucent Shanghai Bell, Alcatel-Lucent
[image: image3.png]



Page 4

_1426582525.vsd
Node 1


Node 2


Node 3


OI


OI 


X2



X2



High interference level and High PRB ratio


Select N1 as the HII target cell due to the greatest number of colliding SFs


Victim



_1429442643.vsd
文本�

NRS



