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1 Introduction
In TDD eIMTA, some of the SIB-1 UL subframe can be reconfigured to DL subframes, named as reconfigurable subframes. The subframe structure including the presence of CRS in these reconfigurable subframes [1]~[3] should be discussed and concluded. In this contribution, our view on this issue is shown. 
2 Discussion
As discussed in [2]~[4], it is beneficial and desired that all existing transmission modes can be supported in TDD eIMTA. As the transmission modes 1-8 and transmission mode 9 without PMI report configured require CRS for PDSCH demodulation and/or CSI measurements, CRS shall be transmitted in reconfigurable subframes when these DL transmission modes/schemes are used in the reconfigurable subframes. It should be noted that transmission of CRS in reconfigurable subframes will not increase the eNB energy consumption or inter-cell interference since a subframe is reconfigured from UL to DL only when there is downlink data to be transmitted. Otherwise the eNB will keep using UL subframe for energy saving and interference mitigation.  
Proposal 1:

To support legacy downlink transmission modes 1-9, it should be supported that full CRS can be transmitted in reconfigurable subframes.
For UEs capable of and configured with transmission mode 10, CRS is not used for either PDSCH demodulation or CSI measurements. In addition, RRM/RLM measurements are not performed on reconfigurable subframes. Therefore it is reasonable to consider reducing the CRS transmission in reconfigurable subframes for overhead saving if there is no UE configured with transmission mode 1-9. At maximum 9.5% or 14.3% overhead can be saved if all CRS are removed in a subframe in case of 2 or 4 CRS ports configured.
Proposal 2: 

Reduce CRS transmission in reconfigurable subframes shall be supported in case there is no PDSCH transmission to UEs configured with downlink transmission mode 1-9 in the reconfigurable subframes.
Two ways can be considered to achieve CRS reduction in reconfigurable subframes, as following:
· CRS is totally removed in the reconfigurable subframe
In this case, PDSCH/EPDCCH transmission starting from the first symbol shall be defined. The maximum overhead reduction can be achieved but only EPDCCH can be used for PDSCH scheduling. However, supporting of EPDCCH is an optional feature for Rel-11 UEs. So it is questionable how many UEs can get this overhead saving benefit.
· Reconfigurable subframe is configured as MBSFN subframe
In this case, MBSFN subframe structure can be used in reconfigured subframes. With this option the majority of overhead saving gain can be achieved, i.e. 7.2% and 9.5% in case of 2 or 4 CRS ports configured. This option does not require the UE capability to support EPDCCH and PDSCH transmission in MBSFN subframes is already supported by the current specification. Hence it is beneficial from both specification and implementation point of view. This option requires some specification change in RAN2 as currently MBSFN subframe cannot be configured in SIB-1 UL subframes [7]. Considering the tradeoff of benefit and efforts, we prefer this option. 
Proposal 3:

It shall be supported to configure a reconfigurable subframe as MBSFN subframe for downlink transmission.
3 Conclusions

In this contribution, we discuss the CRS transmission in reconfigurable subframes. To summarize, we have the following proposals. 
Proposal 1:

To support legacy downlink transmission modes 1-9, it should be supported that full CRS can be transmitted in reconfigurable subframes.
Proposal 2: 

Reduce CRS transmission in reconfigurable subframes shall be supported in case there is no PDSCH transmission to UEs configured with downlink transmission mode 1-9 in the reconfigurable subframes.
Proposal 3:

It shall be supported to configure a reconfigurable subframe as MBSFN subframe for downlink transmission.
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