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Introduction 

In this contribution we provide a qualitative comparison of MBSFN and non-MBSFN based almost blank subframe (ABS) approach for eICIC. We summarize the advantages and disadvantages and emphasise suitable deployment scenarios of each method.
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Comparison of MBSFN and non-MBSFN ABS
We differentiate between non-colliding and colliding CRS scenarios and compare MBSFN and non-MBSFN ABS approaches.
2.1 RLM/RRM/CSI feedback
2.1.1 Non-colliding CRS
Subframe restricted RLM/RRM procedure for the serving cell works equally well and both MBSFN and non-MBSFN ABS. CRS of the serving cell is not colliding with the CRS of the strong neighbouring cell. And it is reasonable to assume that RLM/RRM for the serving cell is performed on non-MBSFN subframes. Therefore, the two methods are equivalent. 
The measurements of weak neighbouring cells however do not have the same performance. It is reasonable to envision a scenario where RRM measurements for the neighbouring cells are performed on a common set of subframes as the serving cell measurements. In this scenario, MBSFN ABS approach results in less accurate measurements, since CRS is present only in PDCCH region. At the expense of more complex measurement procedure at the UE, eNB can to a certain extent compensate for the measurement inaccuracy by configuring different measurement constraints for weak neighbouring cells such that enough non-MBSFN subframes are captured.
CSI feedback is reasonably accurate for both non-MBSFN and MBSFN ABS. In case of non-MBSFN ABS, there is a mismatch due to CRS interference on PDSCH that can be fully eliminated with CRS interference cancellation. MBSFN ABS creates less mismatch that non-MBSFN ABS without CRS interference cancellation. However, handling of CRS in the PDCCH region remains the source of mismatch.    

2.1.2 Colliding CRS
Without CRS cancellation capability, non-MBSFN approach does not work for the colliding CRS scenario. Subframe restricted measurements for RLM/RRM and CSI feedback can be configured for MBSFN ABS approach. But handling of CRS in the PDCCH region remains the source of mismatch that can limit the usefulness of MBSFN ABS.
2.2 CRS interference to PDSCH

CRS interference is reduced with the configuration of MBSFN ABS. However, MBSFN configuration is relatively static in nature as any update in the configuration requires system information change, where all RRC_IDLE and RRC_CONNECTED UEs need to read MIB, SIB-1 and SIB-2. Only 6 out of 10 subframes can be configured as MBSFN. This restriction put some constraints on the flexibility of the configuration, particularly when MBMS is configured. The benefits of adaptive resource partitioning had been studied in [1] and shown that in order to maximize the gains of resource partitioning under varying traffic load, adaptive schemes are necessary.
2.3 CRS interference to PDCCH/PHICH
The impact of CRS interference on PDCCH region alone is equal for both methods. Note, however, that as illustrated in Figure 1, due to 8 ms HARQ timeline on UL, it is necessary to configure non-MBSFN ABS subframes and effectively use MBSFN ABS only for a fraction of subframes. 
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Figure 1: Configuration on non-MBSFN and MBSFN ABS. Example, when 2 out of 8 subframes are configured as ABS, only 60% can be configured as MBSFN in the interfering cell due to UL HARQ.
Not configuring non-MBSFN ABS subframes would lead to transmission on UL grants on non ABS subframes, which would lead to RLF, and in general, poor control channel (PDCCH/PHICH) performance and inaccurate RRM, which were the main issue that configuration of ABS was supposed to address.
Without CRS interference cancellation, only modest bias values can be supported in order to satisfy demodulation requirements for PDCCH/PHICH. 
3

Conclusions
MBSFN configuration can be used to reduce CRS interference on PDSCH for a fraction of ABS. MBSFN ABS can be utilized to address colliding CRS scenario to certain extent. However, as we discussed above, MBSFN ABS cannot be used as stand alone robust solution for eICIC. Configuration of non-MBSFN ABS cannot be avoided.
References

[1] R1-105589 Macro-pico performance with semi-static and adaptive CRE, Qualcomm Inc, Xian, China, October 2010.
1
2/2

_1363501352.vsd
0


1


2


3


4


5


6


7


8


9


0


1


2


3


4


5


6


7


8


9


0


1


2


3


4


5


6


7


8


9


0


1


2


3


4


5


6


7


8


9


0


1


2


3


4


5


6


7


8


9


0


1


2


3


4


5


6


7


8


9


0


1


2


3


4


5


6


7


8


9


0


1


2


3


4


5


6


7


8


9


0


1


2


3


4


5


6


7


8


9


0


1


2


3


4


5


6


7


8


9


0


1


2


3


4


5


6


7


8


9


0


1


2


3


4


5


6


7


8


9


HARQ


DL


UL


MBSFN ABS


Non-ABS


Non-MBSFN ABS



