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Discussion
1 Introduction
RAN2 receives the LS [1] from RAN1 on further enhancement of ICIC, where the usage of ABS is desirably extended such that low power transmissions for DL unicast/control data may take place in aggressor cell. The LS also indicates that the CRS information of the aggressor cell is needed at UE side, which is not available in Rel-10 UEs. This paper briefly discusses the RAN2 impact/actions foreseen from the conclusions in the LS. 
2 Discussion
2.1  LS from RAN1 on further enhancement of ICIC for Rel-11

The conclusions of the LS are excerpted in the table below:
	After discussions in RAN1#67, RAN1 would like to inform other WGs that it has concluded the following: 

· Reduced non-zero transmit power on DL unicast control and data transmissions in ABS is needed

· Detailed signaling is FFS

· Cell detection principles

· Network assistance to simplify UE implementation of cell detection for 9 dB CRE bias

· Higher-layer signaling is utilized to aid the UE

· RAN1 continues discussion about the details of necessary specification changes

· Handling of CRS interference 

· RAN1 recommends RAN4 to consider UE performance requirements for UE Rx based techniques for DL control/data demodulation (PDCCH/PDSCH), UE measurements/reporting for 9 dB CRE bias according to WID for colliding and non-colliding CRS scenarios with ABS configurations

· Information on number of CRS ports of neighbor cell(s) is needed

· Information on which subframes in neighboring cell(s) the CRS is present (e.g. MBSFN configuration) is needed

· FFS the additional need for rate matching around CRS of neighbor cell(s) – also discussed in CoMP WI


2.2 Non-zero power transmission for DL unicast/control data in ABS (1st bullet in LS)
The first bullet above suggests that the aggressor cell (macro) may transmit DL unicast/control data in its ABS with low transmit power. For example, a macro UE that is in high proximity to its serving cell can be scheduled even in ABS for DL unicast data with very low transmit power. Due to the attribute of low transmission power, the actual interference to the victim cell (pico) would be limited and thus acceptable in terms of DL reception performance in victim cell. This extended usage of ABS in Rel-11 helps to increase the cell capacity in the aggressor cell that is otherwise lower due to completely suppressed DL transmissions in ABS as assumed in Rel-10. 
It is noted that TS 36.300 Rel-10 already opens the possibility that ABS can be used with low DL transmit power for unicast/control data in aggressor rather than being completely silenced, as specified below:
	<TS 36.300 Rel-10>
16.1.5
Inter-cell Interference Coordination (ICIC)
…For the time domain ICIC, subframe utilization across different cells are coordinated in time through backhaul signalling or OAM configuration of so called Almost Blank Subframe patterns. The Almost Blank Subframes (ABSs) in an aggressor cell are used to protect resources in subframes in the victim cell receiving strong inter-cell interference. Almost blank subframes 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…


It is hence proposed that: 
Proposal 1 RAN2 confirm the usage of ABSs where the transmissions of DL unicast control and data (with low power) are possible in ABS in aggressor cell.
2.3 detection (2nd bullet in LS)
From the limited information indicated by RAN1 LS above, RAN2 impact or required action is unclear on what information or when/how such information is required. Further information should be provided to RAN2 for further discussion/decision on this aspect. No immediate actions can be done in RAN2. 
2.4  CRS interference handling (3rd bullet in LS)
In the last RAN1 meeting, RAN1 concluded that the awareness of the CRS information of the aggressor cell(s) is useful for the UE in victim cell to better demodulate its PDSCH/PDCCH. The CRS information includes 1) number of CRS ports of the aggressor cell(s), and 2) which subframes of the aggressor cell the CRS is present, or equivalently MSBFN subframe configuration. RAN1 also concluded that the signalling of CRS information is needed to make the information available in UE. The RAN1 LS hence suggests that RAN2 is required to provide signalling support for delivery of CRS information from network to UE. 
Note that the CRS information is already available in victim (pico) cell when time domain ICIC is operated for macro – pico scenario. For macro – pico time domain ICIC scenario, it can be assumed that both the number of CRS ports and the MBSFN configuration information of aggressor cell are already available in victim cell. The MBSFN subframe configuration is exchanged during X2 interface setup phase between macro cell and pico cell, and the CRS port information of macro cell is delivered to pico cell via Load Indication procedure, as specified in [2]. 
From RAN2 point of view, based on the RAN1 LS and currently available information in victim cell, it is straightforward that serving cell provides the available information to its UE via RRC signalling.  

Proposal 2 RAN2 provide RRC signaling support to enable a serving cell to deliver CRS information of neighbor cell(s) to UE. 
Proposal 3 CRS information delivered to UE includes the information regarding 1) number of CRS ports of the neighbor cell(s) and 2) which subframes in neighboring cell(s) the CRS is present.
Considering that time domain ICIC is configured towards UEs under strong interference, it makes sense to support dedicated signalling for CRS information delivery. 

Proposal 4 CRS information is delivered to UE via dedicated RRC signaling. 
3 Conclusion and Proposal
It is proposed that:
Proposal 5 RAN2 confirm the usage of ABSs where the transmissions of DL unicast control and data (with low power) are possible in ABS in aggressor cell..
Proposal 6 RAN2 provide RRC signaling support to enable a serving cell to deliver CRS information of neighbor cell(s) to UE. 
Proposal 7 CRS information delivered to UE includes the information regarding 1) number of CRS ports of the neighbor cell(s) and 2) which subframes in neighboring cell(s) the CRS is present.
Proposal 8 CRS information is delivered to UE via dedicated RRC signaling. 
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