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1 Introduction

It was agreed as working assumption that only an UL subframe as configured by the SIB1 UL-DL configuration is allowed to change its duplex direction. Such a subframe will be referred to as a flexible subframe. This contribution considers PUSCH/PDSCH transmission aspects in flexible subframes and in particular the presence of CRS in flexible subframes. 

2 Discussion 
Since a flexible subframe is an UL subframe in the SIB1 UL-DL configuration, the legacy mechanisms are obviously used to handle UL transmissions in flexible subframes. 
For DL transmissions in flexible subframes, one issue is whether or not CRS is transmitted.  This is also related to the DL transmission modes that can be used in a flexible subframe. For the 10 TMs in Rel-11, only TM10 is completely independent from CRS transmission as both channel estimation and CSI feedback are based on DMRS and CSI-RS, respectively.  
According to another agreement, up to 2 DL subframe sets can be configured and CSI feedback for each subframe set is supported as there is a large difference between an interference level in a fixed DL subframe and in some flexible DL subframes. Then, for CRS based TMs, i.e. TM1~9, to allow the interference measurement, the CRS transmission in a flexible subframe is required, as it is further discussed in [2]. 
In Rel-11, 2 types of CRS structures are defined; one for normal subframes and another for MBSFN subframes. Both CRS structures can be considered for a flexible subframe used as DL. However, only the CRS structure of a normal DL subframe supports the legacy operations for CSI measurement. Hence, for simplicity, only the CRS structure of a normal DL subframe is used in a flexible subframe if CRS is to be configured. 
Proposal 1: The CRS structure of a normal DL subframe can be used in a flexible subframe.
For TM10 which is CRS independent, it can be considered whether CRS is transmitted in a flexible subframe or CRS is completely removed from a flexible subframe. Since a legacy UE considers a flexible subframe as an UL one and does not receive DL signals, there is no backward compatibility issue in either option. 
If CRS is present in a flexible subframe, the eNB has the freedom to configure TM1~10 and therefore select a best TM for each UE. If CRS is removed from flexible subframes, only TM10 is supported but CRS overhead and interference issues are avoided. To allow a best tradeoff between scheduling limitation, CRS overhead and interference avoidance, the CRS presence in flexible subframes can be configured by RRC and allow the network to choose the operating mode. 
Proposal 2: Higher layer signaling configures whether or not CRS exists in a flexible subframe.
3 Conclusions
This contribution considered the CRS transmission in a flexible subframe and proposes the following
Proposal 1: The CRS structure of a normal DL subframe is used in a flexible subframe.
Proposal 2: A high layer signaling to configure the presence of CRS in a flexible subframe or not.
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