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1 Introduction
In a TDD system enabled with eIMTA, transmission directions of several subframes can be flexible. Depending on the decision on the reconfiguration signaling design, UE may or may not have the full knowledge of the transmission directions in those flexible subframes. Also the transmission directions of flexible subframes in neighbor cells are not known by the UE. Therefore RLM/RRM measurement for UEs operating in eIMTA needs to be discussed. 
In addition, the SINR can be significantly changed in different subframes due to the variation of inter-cell interference, since the transmission directions in neighbor cells can be different. Therefore the CSI measurements in TDD eIMTA should also be discussed.
In this contribution, the above two issues on UE measurement are discussed.

2 Discussion
2.1 Mobility measurements
In a cell enabled with TDD eIMTA, in order to support legacy UEs, the SIB-1 configured downlink subframes should be kept as downlink and not reconfigured to uplink [1][2]. Then it is straightforward that Rel-12 UEs enabled with TDD eIMTA use the same set of downlink subframes for serving cell RLM/RRM measurements, i.e. the downlink subframes configured in SIB-1. For RRM measurements for neighbor cells, the same behavior as legacy UEs can also be followed, i.e. a UE receives the signaling NeighCellConfig from serving cell indicating whether the same SIB-1 UL-DL configuration is used in neighbor cell, and measures the neighbor cell accordingly. Additional RLM/RRM measurements on subframes other than the SIB-1 configured downlink subframes were proposed [2]. However, it can be problematic due to the following:
1) Depending on the decision on the signaling design of UL-DL reconfiguration, a UE may not be able to know the transmission directions applied in flexible subframes.
2) The eNB Tx power in flexible subframes can be reduced compared to the fixed subframes.
3) CRS may be absent in flexible subframes.
Proposal 1:

For TDD eIMTA enabled UEs, RLM/RRM measurements are performed in the same way as legacy UEs, i.e. using the downlink subframes given by the SIB-1 configuration.

2.2 CSI measurements
Figure 1 shows the DL SINR distributions collected in different subframes, assuming FTP traffic model and no interference mitigation schemes. It is observed that in medium traffic load case, there is a large variance in DL SINR for different subframes. To be specific, the SINR in flexible subframes can be much better than those in fixed subframes. This is because inter-cell interference from uplink transmissions in neighbor cells can be experienced in flexible subframes, which is lower than the interference from downlink transmissions. 
Figure 2 further shows the SINR distributions collected in different subframes, assuming FTP traffic model and cell clustering interference mitigation applied. It is observed that SINR variance is smaller compared to the case without interference mitigation schemes, but still high.
Observation 1
The downlink SINR variance in fixed and flexible subframes is large in TDD eIMTA, even when interference mitigation scheme is applied.
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Figure 1: SINR in downlink subframes when IM is not applied
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The above observation motivates the separate CSI measurements and reporting for different subframe types. Currrent schemes as the restricted measurement sets defined in the eICIC work and the multiple CSI processes defined in the CoMP work can be reused to support separate CSI measurements. Since restricted measurement sets is a UE madatory feature and can be applied with all transmission modes, it should be considered as the baseline so that a Rel-12 UE enabled with TDD eIMTA can use any of the existing transmission modes. Multiple CSI processes, however, is supported only for transmission mode 10 and is currently FFS whether it is a UE capability. In case it is a UE capability, using restricted measurement sets should be the solution to support TDD eIMTA for those UEs that do not support multiple CSI processes. Another differnce between restricted measurement sets and multiple CSI processes is that the former can support only two separate CSI measurements while the latter can support more than two. Further study is needed to see the additional gain provided by supporting more than two separate CSI measurements.
Proposal 2:
Both restricted measurement sets defined in eICIC and multiple CSI processes defined in CoMP can be reused to support separate CSI measurements for TDD eIMTA. The restricted measurement sets should be the baseline for TDD eIMTA since it can be supported by all UEs and has no limitation to the transmission modes.
SINR in uplink subframes can also vary between fixed and flexible subframes, since eNB-to-eNB interference may be experienced in flexible subframes while only UE interference is experienced in fixed uplink subframes. The evaluation results in [3] shows a large SINR dynamics in uplink between fixed and flexible subframes when no interference mitigation schemes are applied, where the SINR in flexible subframes can be much worse than that in fixed subframes. This could motivate seprarate CSI measurements in different uplink subframes. However, when cell clustering interference mitigation is applied, the SINR variance between UL subframes can be well controlled so that subframe depandent CSI measurement is not necessary.
Observation 3
The SINR variance between UL subframes can be controlled with interference mitigation schemes.
In addition, estimation of the interference level in uplink subframes is an eNB implementation, hence no additional specification impact is required.
Proposal 3:
Leave CSI measurements in uplink for TDD eIMTA as an implementation issue.
3 Conclusions
In this contribution, the UE measurement issues with TDD eIMTA are discussed. Based on the discussion, we have following proposals:
Proposal 1:

For TDD eIMTA enabled UEs, RLM/RRM measurements are performed in the same way as legacy UEs, i.e. using the downlink subframes given by the SIB-1 configuration.

Proposal 2:
Both restricted measurement sets defined in eICIC and multiple CSI processes defined in CoMP can be reused to support separate CSI measurements for TDD eIMTA. The restricted measurement sets should be the baseline for TDD eIMTA since it can be supported by all UEs and has no limitation to the transmission modes.

Proposal 3:
Leave CSI measurements in uplink for TDD eIMTA as an implementation issue.
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