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1
Introduction
The CRS interference cancellation WI [1] is approved by RAN plenary in December 2014, after the conclusion of the SI phase of CRS-IM.  The objectives of the WI [1] are copied here:
· Specify the UE performance requirements for demodulation tests and CSI to verify that gains with the combined MMSE-IRC and CRS-IM are achieved by practical implementations. 
· Specify the baseline receiver and conformance test conditions to mitigate Cell-specific Reference signals in a synchronized homogeneous network following the conclusion of study item phase: 
· The reference receiver defined in study item in TR 36.863, shall be considered as baseline receiver

· The CRS assistance information, as specified for Release 11, is available for the UE.

· Network deployment scenarios and interference modeling should be considered according to the conclusion and evaluation results of study item, e.g., the number of interfering eNodeBs to be considered,   the interference model/profiles, low traffic load scenarios and synchronous network deployments. 
· Both CRS- and DM-RS based transmission modes (including TM9 and TM10) should be covered on both serving and interfering cells for the CRS-IM based receiver. The detailed modes should be specified with test conditions.
· RAN4 is to prioritize and initiate the work for non-colliding CRS: 

· In the case of non-colliding CRS, the CRS between serving and dominant aggressor/interfering cell as well as CRS between dominant aggressor/interfering cells are assumed to be non-colliding.

· The case of colliding CRS should be studied, prior to decide to introduce associated requirement scenarios

· In the case of colliding CRS, the CRS between the serving and dominant aggressor/interfering cells and/or  CRS between dominant aggressor/interfering cells are assumed to be colliding.

· The feasibility of CSI requirements, including the UE interference estimation behavior, should be studied prior to introducing associated requirement scenarios.

This contribution provides our view on the CRS-IC specification in RAN4, following the WI’s objectives.  Several proposals are provided simulation simulations for the CRS-IC specification.
2
Discussions

The primary goal of the CRS-IC WI is the specification of demodulation and CSI requirements for CRS-IC receiver, based on the SI phase study, summarized in the TR report [2].  The general principle is to reuse the interference profiles defined in [2] for new performance requirements of CRS-IC.  Certain aspects of CRS-IC, such as colliding CRS and other MIMO configurations, which were not studied during the SI phase, shall also be investigated and specified during the Rel-13 WI phase.
2.1
Demodulation and CSI requirements

The primary goal to specific CRS-IC performance is to define the demodulation performance of PDSCH with CRS-IC receiver.  Other than PDSCH channel, it is likely that there is no need to specify new CRS-IC performance for PDCCH, PCICH, and PBCH with CRS-IC receiver. It should be noted that the performance of CSI-RS when dominant interfering PDSCH IC is performed, is to be covered by NAICS UE performance requirements, as indicated in the WID [1].
Proposal 1:  Specify PDSCH performance with CRS-IC receiver.

The WI objectives include the study of “the feasibility of CSI requirements, including the UE interference estimation behavior, should be studied prior to introducing associated requirement scenarios.”  The potential impact of CRS-IC shall include the specification impact on CQI, PMI, and RI reporting.  These CSI reporting performance could depend on UE’s capability for interference estimation under CRS-IC and MMSE-IRC.  With this in mind, we propose:

Proposal 2:  Study potential performance impact on CQI reporting, PMI reporting, and RI reporting with CRS-IC and MMSE-IRC receiver, and specify CRS-IC requirements accordingly.
2.2
DL transmission modes

According to the WI, both CRS-based and DM-RS based transmission modes shall be covered.  The TM2 was used during the SI phase as the baseline for the study.  Because CRS-IC receiver can be applied to various transmission modes, we propose to use TM2, TM3, TM4, and TM9 to cover CRS-based and DM-RS based transmission.

Proposal 3:  Define CRS-IC PDSCH performance for TM2, TM3, TM4, and TM9.
2.3
MIMO configurations
The baseline MIMO configuration in the SI is 2x2 [2].  Given that 4Tx modes are quite mature and part of current network deployments, with better performance than that of 2Tx in many scenarios, we propose to consider 4x2 and 4x4, together with 2x2, for CRS-IC specification.  RAN4 shall first specify performance requirements for 2x2, and then study performance of 4x2 and/or 4x4 during the CRS-IC WI phase.  Note that there is a separate 4Rx SI in RAN4.  The 4x4 study can utilize the 4Rx SI study for potential specification work. While the current CRS-IC could focus on the RAN4 specification of 4 CRS AP IC in the presence of 2 Rx as the UE, the 4Rx SI/WI may consider further extension of CRS-IC performance requirements in the presence of 4Rx.
Proposal 4: Specify CRS-IC performance for 2x2.  Study and define performance requirements for CRS-IC with 4x2 and/or 4x4 MIMO.
2.4
Interference model

Based on the WID [1], we can reuse the interference model as defined in the SI phase [2].  The interference model can be summarized in Table 1.
Table 1    Interference model for CRS-IM
	Interferer Parameters
	Value

	Number of interfering cells
	2

	Interference profiles
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	Interferer modeling
	Random ON/OFF with RU ratio

	Resource utilization ratio
	0% ~ 50%

	TM of interferers
	TM3 and/or TM4


Since only synchronized networks are considered for the study, the interferers are assumed synchronized with the serving cell.  However, timing offsets and frequency offsets should be modeled for individual interferers followed the corresponding values defined in [2].
Proposal 5:  Use the interference model of SI phase for the WI specification of CRS-IC.
2.5
Non-colliding and colliding CRS

The non-colliding CRS case was studied during the SI phase as reported in [2].  Based on the WID, non-colliding CRS should have higher priority than colliding CRS case.  At the current stage, it is not clear whether the interference profiles based on non-colliding CRS could be applied to the colliding CRS case.  Therefore, further study on the interference profile is needed for colliding CRS in homogeneous networks.

Proposal 6:  Non-colliding CRS has higher priority than colliding CRS for CRS-IC specification.  Further study on network interference is needed for colliding CRS scenarios.
3
Conclusion
General considerations are discussed in the contribution for Rel-13 CRS-IC WI.  From our point of view, we propose that
Proposal 1:  Specify PDSCH performance with CRS-IC receiver.

Proposal 2:  Study potential performance impact on CQI reporting, PMI reporting, and RI reporting with CRS-IC and MMSE-IRC receiver, and specify requirements accordingly.
Proposal 3:  Define CRS-IC PDSCH performance for TM2, TM3, TM4, and TM9.
Proposal 4: Specify CRS-IC performance for 2x2.  Study and define performance requirements for CRS-IC with 4x2 and/or 4x4 MIMO.
Proposal 5:  Use the interference model of SI phase for the WI specification of CRS-IC.

Proposal 6:  Non-colliding CRS has higher priority than colliding CRS for CRS-IC specification.  Further study on network interference is needed for colliding CRS scenarios.
RAN4 shall kindly consider these proposals to define simulation assumptions for CRS-IC specification.
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