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1 Introduction

Although completing the work on RRM/RLM requirements for eICIC still has a higher priority than performance requirements due to typically earlier completion target dates, it is important to start the discussions on performance and CSI reporting requirements in order to align companies’ views and better organize the work on the CSI-related requirements.

According to RAN1 agreements [7], the CSI feedback has to be enhanced for eICIC by means of configuring subframe subsets for restricted CSI measurements. Further, 0 or 2 subframe subsets can be configured per UE and reporting may be aperiodic or periodic.
In RAN4, it has been agreed [8] that additional demodulation and CSI reporting requirements for eICIC need to be introduced in TS 36.101. In this contribution, we further discuss the issues related to the performance and CSI reporting studies.
2 CSI requirements and the impact of restricted CSI measurement patterns
The CSI reporting requirements, which are specified in TS 36.101 (section 9.0), comprise:

· CQI reporting,
· Reporting of Rank indicator (RI),
· Reporting of Precoding Matrix Indicator (PMI).
The above measurements rely on the CRS and/or signals, which are transmitted in all subframes of the serving cell. RAN4 requirements do not specify the measurement period rather the reporting interval. Hence depending upon the implementation, the UE for example may use more than one subframe for CQI measurements in order to meet the current requirements over the specified reporting interval. Under restricted number of subframes available for measurements, the UE may have limited opportunity to perform the CSI measurements. 
The general RAN4 agreements for measurement patterns are captured in [1], where it has also been suggested that preferably the same pattern blanking rates are used for CSI requirements as for RRM/RLM requirements. From the set of the agreed in [1] patterns, it has been proposed for RRM and RLM requirements to focus on patterns with blanking rates of 1/8 for FDD and 1/10 for TDD [2,3] where the proposed blanking rates have been justified from the system performance point of view. It is thus proposed to adopt the same blanking rates for CSI studies for eICIC.

Proposal: Investigate the feasibility of new CSI requirements for CSI measurement patterns with a blanking rate of at least 1/8 for FDD and 1/10 for TDD, with at least one consecutive subframe available for measurements. The blanking rate for the CSI measurement pattern in the performance and CSI reporting requirements shall preferably be the same as for RRM/RLM requirements.
In particular, it is proposed to investigate the impact on the CSI requirements of the following factors:

· increased reporting delay and periodicity for CSI measurements, 
· interference levels expected in the subframes indicated for CSI measurements, where the interference levels are to be justified by system simulations [4,5], as it is being done for RRM/RLM measurements,
· difference between the serving cell and the strongest interferer, assuming colliding CRS for the two cells unless the requirements are totally based on the assumption that CRS collision will be always avoided by network planning which would be a very optimistic assumption [3].

3 Preliminary investigations

The impact of the increased reporting delay from 5 ms to 8 ms has been investigated, for example, in [6]. The preliminary results for PUSCH 3-0 fading test with even interference show either small impact in some cases or give a good margin in most cases. For PUCCH-1, the resulting throughput ratio has no margin to the minimum requirement due to the significant reporting delay increase (from 2 ms to 8 ms) when restricted CSI measurement patterns are introduced, which indicates a potential need for a new requirement.
4 High-level assumptions for performance and CSI reporting studies
· Study the performance of physical channels e.g. PDSCH, PDCCH, PCFICH, PHICH, PBCH 
· Non-MBSFN ABS with colliding CRS as a baseline
· The interference levels and the difference between the serving and interfering signal levels shall be in accordance with system simulations [4]

· CSI measurements
· Periodic CSI reporting, where UE reports CSI measurements for a configured subframe subset

· Requirements are to be defined for the subframes indicated by the restricted CSI measurement pattern [7]
· Measurement bandwidth

· 1.4 MHz and 10 MHz

· Propagation model 
· Performance: reuse, when possible, the corresponding channel modes from Rel-8/9 requirements

· CSI reporting: AWGN and fading channel model (details are FFS)
· Transmission antenna mode
· e.g. TM1 and TM3 could be possible modes for the studies, but further discussions among the companies are still necessary
5 Summary

The following have been proposed in the contribution:
Investigate the feasibility of new CSI requirements for CSI measurement patterns with a blanking rate of at least 1/8 for FDD and 1/10 for TDD, with at least one consecutive subframe available for measurements. The blanking rate for the CSI measurement pattern in the performance and CSI reporting requirements shall preferably be the same as for RRM/RLM requirements.

Some higher-level assumptions have also been proposed for the demodulation and CSI reporting studies.
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