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1. Introduction
In [1], RAN1 informed RAN4 that the conclusion of RAN1 studies on FeICIC:

· 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

In this contribution, we analyze the required work in RAN4 and propose a work plan for R-11 FeICIC Core and Performance requirements.
2. Discussion
2.1. Scope of RAN4 Work

In Rel-10 eICIC work item, the working assumption is that a Rel-8/9/10 baseline receiver is used (MMSE) without advanced interference mitigation techniques for legacy signals transmitted by the aggressor in the ABS subframes. This assumption applies to both cell detection and handling of CRS interference.

On cell detection, Rel-10 performance requirement is currently defined for 5 dB CRE [2].  RAN1 is continuing the discussion about how to provide network assistance to simplify UE implementation for cell detection at 9 dB CRE in Rel-11. On one hand, we could assume that a solution of 9 dB CRE will be available. On the other hand, since the network signaling is still under discussoin, we propose to defer the cell detection core requirement (latency) discussion until RAN1 decides on the Rel-11 enhancements

Proposal 1: Discussion of cell detection core requirements is on hold until RAN1 decision on network assistance. For discussion of other requirements, a cell detection capability of 9 dB CRE could be assumed.
On CRS interference handling, RAN1 recommended that “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”. Based on this LS, RAN4 should include the following aspects in the performance requirements:

Proposal 2: UE demod, CSI and RLM/RRM requirements should be defined for 9 dB CRE with UE Rx based techniques for colliding and non-colliding CRS scenarios. 
In [3], more details are provided in terms of the specific UE Rx based techniques for interference mitigation:
· UE receiver

· Rel-10 receiver (no CRS cancelation, MMSE-option1)

· CRS canceling receiver

· Parameterize the maximum number of macro-cells to cancel (up to 3 macro cells)

· Assume that UE knows the position of interfered RE

· Include CRS cancellation error, including channel estimation error (to be described in the contribution)

· Validity of error modeling to be discussed in RAN1#66bis

· CRS puncturing receiver

· Parameterize the maximum number of macro-cells to puncture (up to 3 macro cells)
· Assume that UE knows the position of interfered RE
Note that the CRS canceling receiver could be used for all scenarios, while the CRS puncturing receiver is clearly not applicable to the normal-ABS colliding CRS case. RAN4 could potentially development requirements for both cases unless some of the requirements could be reused due to similar performance with both receiver types in certain scenarios. Here we propose to discuss performance requirements for both CRS canceling receiver and CRS puncturing receiver in the initial phase:

Proposal 3: Discussion of UE Rx based techniques should initially focus on two receiver types: CRS canceling receiver and CRS puncturing receiver.

In [3], two other important aspects of the receiver performance were also discussed: maximum number of macro-cells to cancel or to puncture, UE knowledge of the position of interfered REs. Although RAN1 LS did not indicate new signaling support of indicating “positions of interfered RE”, but this information could be inferred from the following statements in the LS:

 –
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

A UE should be able to derive the REs that are interfered by CRS with the knowledge of neighbor cell ID, number of CRS ports, and MBSFN configuration. This would help reduce the complexity of both CRS canceling and puncturing receivers. We propose to reflect these decisions in the scope of RAN4 discussion of performance requirements.

On the other hand the number of macro cells to cancel/puncture and their interference level could be revisited even though RAN1 indicated 3 macro cells as the upper limit. We should revisit these assumptions based on realistic network deployments and implementation considerations.

Proposal 4: Discussion of UE Rx based techniques could assume knowledge of CRS ports and MBSFN configurations of neighbor cells. 
Proposal 5: Discussion is needed regarding the macro cell interference profile and the maximum number of cells to cancel based on realistic network deployment scenarios and UE implementation complexity.

The RAN1 LS further discussed the possibility of having reduced non-zero transmit power on DL unicast control and data transmissions in ABS. It is envisioned that reduced-power transmission could be a capacity enhancement to Rel-10 zero power ABS design. We propose the group to define UE requirements to verify the functionality to support this enhancement (such as TPR change over ABS and non-ABS subframes) after RAN1 design is finished. At the same time, zero transmit power in ABS is be used as the default assumption for receiver performance definition as in Rel-10. 

Proposal 6: RAN4 should define specific requirement(s) to verify the UE support of reduced non-zero transmit power on DL unicast control and data transmission in ABS after RAN1 design is finalized. Zero transmit power is used as the default assumption for other performance requirements.
2.2. RAN4 Work Plan

FeICIC is a continuation of the Rel-10 eICIC work item, where there is substantial overlap in term of expertise in the field. The time plan of Rel-11 work item should take this into consideration. The Rel-10 eICIC work item status is as following: the core part was completed in June 2011 and the performance part is at 80% completion. 
We propose that the working group discusses the core requirements first based on the conclusion of RAN1 studies, then move on to the performance part as the Rel-10 work wraps up. Based on this understanding, the following work plan is proposed:
· 3GPPRAN4#62 
OR 
6 - 10 Feb 2012    
Dresden  
DE 
· Decision on the scope of work and planning

· 3GPPRAN4#62-BIS 
OR 
26 - 30 Mar 2012    
Jeju  
KR 
· Core requirements discussion (RLM, RSRP/RSRQ measurements accuracy, Cell identification if RAN1 agreements are reached)

· System level studies on interference scenarios

· Proposal on reference receiver assumptions to meet the core requirements
· 3GPPRAN4#63 
OR 
21 - 25 May 2012    
Prague  
CZ 
· Core requirements discussion (RLM, RSRP/RSRQ measurements accuracy, Cell identification if RAN1 agreements are reached)

· Conclusions on interference scenarios

· Conclusions on reference receivers and simulation assumptions

· Performance

· Demod and CSI feedback requirements: discussion on reference receivers
· 3GPPRAN4#64 
OR 
13 - 17 Aug 2012    
Tsing Tao  
CN 
· Core requirements 

· Alignment of simulation results and initial CRs on core requirements (Completion if group decide to specify certain requirements in test cases).

· Performance 

· RRM test case discussion and planning

· Demod and CSI feedback requirements: test case discussion and planning
· 3GPPRAN4#64-BIS 
OR 
8 - 12 Oct 2012   
· Core requirements: maintenance if necessary

· Performance 

· RRM test case Phase I simulation alignment and initial CR

· Demod and CSI feedback Phase I simulation alignment and initial CR
· 3GPPRAN4#65 
OR 
12 - 16 Nov 2012    
  
  
· Core requirements: maintenance if necessary

· Performance 

· RRM test case Phase I CR complete

· Demod and CSI feedback test case Phase I CR complete
3GPPRAN4#66 
OR 
28 Jan - 1 Feb 2013    
EU  
EU 

· Performance 

· RRM test case Phase II simulation alignment and initial CR

· Demod and CSI feedback test case Phase II simulation alignment and initial CR
3GPPRAN4#67 
OR 
15 - 19 Apr 2013    
  
 

· Performance 

· RRM test case Phase II CR complete

· Demod and CSI feedback test case Phase II CR complete
3. Conclusion 
In this contribution, we provide an overview of the scope of RAN4 work in terms of FeICIC in Rel-11. More specifically, we provide the following follow proposals according to the LS receiver from RAN1 [1]:
Proposal 1: Discussion of cell detection core requirements is on hold until RAN1 decision on network assistance. For discussion of other requirements, a cell detection capability of 9 dB CRE could be assumed.
Proposal 2: UE demod, CSI and RLM/RRM requirements should be defined for 9 dB CRE with UE Rx based techniques for colliding and non-colliding CRS scenarios. 
Proposal 3: Discussion of UE Rx based techniques should initially focus on two receiver types: CRS canceling receiver and CRS puncturing receiver.

Proposal 4: Discussion of UE Rx based techniques could assume knowledge of CRS ports and MBSFN configurations of neighbor cells. 
Proposal 5: Discussion is needed regarding the macro cell interference profile and the maximum number of cells to cancel based on realistic network deployment scenarios and UE implementation complexity.

Proposal 6: RAN4 should define specific requirement(s) to verify the UE support of reduced non-zero transmit power on DL unicast control and data transmission in ABS after RAN1 design is finalized. Zero transmit power is used as the default assumption for other performance requirements.

We also provide a proposed work plan, where performance requirements discussion is deferred until Rel-10 eICIC performance part is close to complete.
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