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1. Introduction

Following way forward is agreed during e-mail discussion after RAN1#57 meeting [1]:
· No mixed use of Rel-8 CRS and Rel-10 CSI RS for a configured Rel-10 CSI measurement of a given cell at Rel-10 UE (for all possible number of antenna ports in the cell)

· For the configured CSI measurement the UE measures either on Rel-8 CRS or on Rel-10 CSI RS for the given cell.

· 8 Rel-10 CSI RS can be configured for Rel-10 CSI measurements in a given cell

· For this case of Rel-10 CSI measurements, only the 8 Rel-10 CSI RS are used for the CSI measurements corresponding to the given cell

· Mixed use of Rel-8 CRS and Rel-10 CSI RS for a configured CSI measurement of a given cell at Rel-10 UE is not precluded if some benefits can be clearly shown, e.g., overhead reduction and performance improvement 

This contribution discusses CSI-RS aspects further.
2. Discussion for open issues on CSI-RS
We discuss 1) subframe position of CSI-RS of different antenna ports and 2) mapping of CSI-RS on PDCCH/PDSCH region.
2.1. Subframe position of CSI-RS of different antenna ports
Regarding the CSI-RS position into the subframes, there could be 2 possible options of subframe position: Alt.1) localised subframes in time and Alt.2) distributed subframes in time, respectively. Followings are our view for those:
· Alt.1: localised subframes in time
In this option, CSI-RS are allocated into the subframes localised to one or a few subframes.
· Pros

· In moderate fading variation, relative comparison among antenna ports would be carried out then it fits well with periodic PUSCH type reporting or aperiodic PUSCH type reporting.

· Better alignment with CoMP because one cell can be measured intensively in some specific subframes. Then the other cell may be measured in different subframes.
· Cons

· Performance of Rel-8 UE might be negatively affected due to much overhead on corresponding subframe e.g. 9.6% for 8 antenna ports, even though smart scheduler could avoid the degradation due to the overhead using AMC as suggested in [2][3].
· If uplink reporting is time-distributed in order to average feedback load in the cell, some reporting would be further delayed.

· CSI calculation is carried out only in certain subframes, i.e. the mathematical instruction load is fluctuating. Therefore, UE is required to be prepared for such a peak case. This might increase the complexity.
· Alt.2: Distributed subframes in time
In this option, CSI-RS are distributed into the multiple subframes in time.
· Pros

· Impact for Rel-8 UE performance would be minimized.
· CSI calculation is operated via time dispersal manner. Therefore, the calculation load can be averaged and it fits well with periodic PUCCH type reporting.
· Cons

· Availability of measurement may be reduced when at least one of the sub-frames overlaps with a DRX cycle.
· CoMP operation would be difficult because UEs have to measure multiple cells simultaneously without carefully designed CSI-RS transmission among cells within CoMP reporting set. 
Our preference is Alt.1 because it enables relative comparison among antenna ports in moderate fading variation and synchronization among cells within CoMP reporting set.
2.2. Mapping of CSI-RS on PDCCH/PDSCH region
One discussion topic on mapping of CSI-RS is whether to map CSI-RS on PDSCH region or PDCCH region [4]-[6]. Followings are our view for those:
· Alt.1: CSI-RS mapped on PDSCH region
· Pros

· Easy to strive for same CSI-RS patterns regardless of subframe type when those are mapped to OFDM symbol(s) having no Rel-8 CRS.
· Uniform RS pattern would be realized over system bandwidth.
· Cons

· Performance of Rel-8 UE might be negatively affected, even though smart scheduler could avoid the degradation due to the overhead using AMC.

· Alt.2: CSI-RS mapped on PDCCH region (CCE based approach)

· Pros

· No impact on Rel-8 UE performance.

· Cons

· RS pattern is non-uniform over system bandwidth which results in increase of CSI estimation complexity.
· May lead to scheduling restrictions due to lack of capacity on PDCCH.
Our preference is Alt.1 according to above discussion.
3. Conclusion
In this contribution, CSI-RS are discussed. Our views are:
· Subframe position of CSI RS of different antenna ports: to locate localised subframes than to distribute multiple subframes; and
· Mapping of CSI-RS on PDCCH/PDSCH region: to use only PDSCH region.
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