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1. Introduction
TDD and FDD should be as aligned as possible [1]. The technical specification [2] already promotes such commonality for RS locations in time and frequency for 1, 2, and 4 antennas. This contribution addresses open DL RS issues such that overall operation for TDD (and therefore TDD/FDD) operation may be simplified. 
2. Configuration of RS for 4 antenna configuration
From [2], “When the number of antenna ports configured equals four, the eNode B can control in which subframes the reference signals for p=2,3 are transmitted.” However, the details of such configuration have not been agreed – for example, is it a long-term on/off configuration, or need it be signaled for every subframe.
It is therefore proposed that in a 4 antenna configuration that RS for p=2,3 are always transmitted in non-MBSFN subframes. For MBSFN, only p=0,1 are transmitted in most (or all) subframes. The eNodeB controls whether p=2,3 are transmitted by determining whether a subframe is MBSFN or not. 

The L1/L2 control signaling present in MBSFN subframes may receive little benefit from 4 versus 2 antenna open loop transmission, and when n=1 there may only be DL RS from the first two antenna ports. However, the DL RS are not only used for data demodulation, they are also used in antenna weight computation and CQI generation.[3] Therefore, there may be some value for MBSFN subframes to transmit DL RS for physical antennas 3 and 4 DL RS  in antenna ports 0 and 1. It may also be desirable to consider the last MBSFN subframe of a group of MBSFN subframes (if MBSFN subframes are grouped to e.g. reduce signaling or aid inter-subframe interpolation) to always have n=2 and DL RS for all four antennas. 

3. Assisting Subframe Interpolation of DL RS

For L1/L2 control information, only the first RS is necessary for channel estimation in most situations[4]. For data demodulation, once the control indicates a DL data assignment for the user, benefits may be obtained for high speeds and higher order modulations by using DL RS in an adjacent (subsequent) subframe. Interpolation may be aided if, per [5], the DL subframes between UL subframes might be constrained to either all non-MBSFN or all MBSFN. 
4. Conclusion

In this contribution, we address some open DL RS issues for simplified operation of TDD and FDD modes. For 4-antenna RS configuration, it is proposed that RS for antennas 3 and 4 (antenna ports p=2,3) always be transmitted in non-MBSFN subframes and not be transmitted in (most) MBSFN subframes. 
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[image: image1.emf] Figure from 36.211. Mapping of downlink reference signals (generic frame structure, normal cyclic prefix).
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