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1
Introduction
In this contribution we discuss aspects related to the Rel-11 WI on Further Enhanced Non-CA Based ICIC for LTE, and especially address aspects mentioned in latest corresponding LS from RAN1 [2]. Thus, we discuss eNB-2-UE signalling for FeICIC with low power ABS (LP-ABS), as compared to the traditional Rel-10 case where the aim was to have zero power in ABS for data transmission (PDSCH). Note that LP-ABS is also referred to as reduce power ABS and non-zero power ABS. 

2
Standardization impact from introducing LP-ABS
According to [1], the assumed Rel-10 ABS definition is as follows:

· Almost blank subframes (ABS) are subframes with reduced transmit power (including no transmission) on some physical channels and/or reduced activity. The eNB ensures backwards compatibility towards UEs by transmitting necessary control channels and physical signals as well as System Information. 

Although the concept of reduced transmit power ABS was widely addressed at RAN1#67, the exact definition is still to be formally agreed. Our working assumption is that low-power ABS (LP-ABS) is defined as follows:

· CRS is transmitted constant power – same in LP-ABS and in normal subframes

· PDSCH, PDCCH, PCHICH, PCFICH, DM-RS, CSI-RS is transmitted with reduced power in LP-ABS. 

· If PSS/SSS/PBCH/SIB1/Paging/PRS coincide with an LP-ABS, they are transmitted in the LP-ABS without power reduction (with associated PDCCH when the SIB1/Paging is transmitted) 

· The power reduction is semi-statically configured for all LP-ABS (relative to normal subframe transmission).

Given the above proposal for LP-ABS, additional eNB-2-UE signaling is required (as compared to Rel-10) to have fully working solution in Rel-11 for LP-ABS.

For cases with CRS based demodulation, two different power offsets for PDSCH-2-CRS shall in principle be signaled to the UE; one power offset for normal subframes and one power offset for LP-ABS. Knowledge of these power offset is used by the UE when demodulating 16QAm and 64QAM transmission. Secondly, the UE would need to be informed in which subframes the eNB use LP-ABS. Thus, this calls for additional work for RAN WG2 to define such signaling for Rel-11 terminals. However, before RAN2 can define signaling of PDSCH-2-CRS power offsets for LP-ABS, it needs to be defined which values of power offsets are allowed. It is assumed that the latter will be decided by RAN1 and RAN4. As the LP-ABS pattern at the macro-eNBs can be dynamically updated, it is required that macro-UEs can also be informed whenever there is a new LP-ABS pattern taken into use. In line with current Rel-10 assumptions for signaling of PDSCH-2-CRS power offsets and UE measurement restrictions for eICIC, it seems reasonable to also define eNB-2-UE signaling of LP-ABS pattern and corresponding PDSCH-2-CRS power offsets by means of RRC signaling.

For transmission modes (TM) with DM-RS demodulation, we can assume the same power reduction for DM-RS and PDSCH, so here there is in principle no need for additional signaling, i.e. relevant for TM 7, 8, and 9. 
3
Conclusion
For cases with LP-ABS and CRS based demodulation, two different power offsets for PDSCH-2-CRS shall be signaled to the UE; one power offset for normal subframes and one power offset for LP-ABS. Secondly, the UE would need to be informed in which subframes the eNB use LP-ABS. As a tentative conclusion, such eNB-2-UE signaling may be conducted with RRC signaling.  

However, before RAN2 can proceed with exact definition of such eNB-2-UE signaling, it should be decided which values of the PDSCH-2-CRS power offset for LP-ABS it should be possible to signal. It is assumed that the latter shall first be clarified by RAN1 and RAN4. Thus, in conclusion we propose that RAN2 awaits further information from RAN1 and RAN4 before starting to define detailed eNB-2-UE signaling for the support of Rel-11 LP-ABS.
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