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1 Introduction

It was proposed in last RAN #58 meeting that TDD UL-DL reconfiguration for traffic adaption should be enabled. The necessary signaling mechanisms supporting this will be discussed [1]
· Agree on the supported time scale together with the necessary signaling mechanism(s) for TDD UL-DL reconfiguration and specify the necessary (if any) enhancements for TDD UL-DL reconfiguration with the agreed time scale and signaling mechanism(s), e.g.
· HARQ/scheduling timeline, 

· RLM/RRM measurements, 

· CSI reporting
In this document, we discuss the CSI measurement for TDD system with UL-DL reconfiguration for traffic adaption. 
2 TDD system with UL-DL reconfiguration
In a TDD system with UL-DL reconfiguration, each cell will change its UL-DL configuration adapting to its traffic status, which leads to the non-uniform configurations in the system. There are 7 configurations available for selection as shown in Fig. 1. We have non-CCI subframes with no CCI, i.e. 0, 1, 2, and 5. And we have CCI subframes, i. e. 3, 4, 6, 7, 8, and 9. For these two types of subframes, the interference level will be definitely different. Therefore, it is necessary to measure two types CSIs to indicate the different quality of the channels in these two types of subframes.
	UL-DL configuration
	Subframe number

	
	0
	1
	2
	3
	4
	5
	6
	7
	8
	9

	0
	D
	S
	U
	U
	U
	D
	S
	U
	U
	U

	1
	D
	S
	U
	U
	D
	D
	S
	U
	U
	D

	2
	D
	S
	U
	D
	D
	D
	S
	U
	D
	D

	3
	D
	S
	U
	U
	U
	D
	D
	D
	D
	D

	4
	D
	S
	U
	U
	D
	D
	D
	D
	D
	D

	5
	D
	S
	U
	D
	D
	D
	D
	D
	D
	D

	6
	D
	S
	U
	U
	U
	D
	S
	U
	U
	D


Figure 1: UL/DL configurations 
3 The CSI measurement
3.1

CSI measurement for CCI subframes
For the non-CCI subframes 0, 1, 2, 5, we apply the existing CSI measurement schemes. However, for CCI subframes, the CSI measurement in any of these subframes may not properly represent the channel quality of all of them, especially the UL channel quality. Let us take an example, suppose eNB 0 is configured with configuration 0, it has 5 strong interfering neighbouring eNBs configured with configuration 1, 2, 3, 5 and 1 respectively, as shown in Fig. 2. 
[image: image1.emf]
Fig. 2 UL-DL configurations of eNB 0 and its interfering neighbours

The interference levels for eNB 0 in subframe 3, 4, 6, 7, 8, 9 vary dramatically. In subframe 3, only eNB 2 and 4 will cause BS-BS CCI to eNB 0, but in subframe 9, all five of them will cause BS-BS CCI to eNB 0. The UL SINR levels for eNB 0 is shown in Fig. 3 as an example, we have different interference levels in the UL subframes.
[image: image2.emf]
Fig. 3 UL SINR for eNB 0
There are some possible solutions for this problem. One option is to measure the CSI of the CCI subframes in a subframe with medium level of interference if the interference status of the neighbouring eNBs is known (e.g. the UL-DL configurations of neighbouring eNBs are available). Another option is to measure CSIs in all these subframes. If the reconfiguration period is longer than 10 ms and the eNB knows the interference status of the neighbouring eNBs, the eNB can use the dedicated CSI for each dedicated subframe, e.g. the CSI measured in subframe 3 in last frame will be used in subframe 3 of the current frame. If the interference status of the neighbouring eNBs is unknown, we apply the averaged CSI. The drawback of this method is that the overhead will increase.
Proposal 1: Measure CSI in the subframe with medium level of interference.
Proposal 2: Measure CSIs in all the CCI subframes.
3.2

CSI measurement for short reconfiguration period
Even if the interference levels in subframe 3, 4, 6, 7, 8, 9 are same, we have another issue when the eNB reconfiguration period is short, e.g. 10 ms. Due to the processing delay, the CSI used in current frame may be measured in the previous frame, which may have different UL-DL configuration and different neighbouring interference situation.  To avoid the CSI measurement issue, it is better to set the reconfiguration period longer than 10 ms.

Proposal 3: Set the reconfiguration period longer than 10 ms.
4 Conclusion

We discussed the CSI measurement issues in TDD system with UL-DL reconfiguration in this contribution. The CSIs in the CCI subframes may vary dramatically due to the dynamical change of the configurations of its neighboring eNBs. Due to the delay of the CSI measurement and processing, 10 ms reconfiguration period may be an issue. We propose the following:
Proposal 1: Measure CSI in the subframe with medium level of interference.
Proposal 2: Measure CSIs in all the CCI subframes.

Proposal 3: Set the reconfiguration period longer than 10 ms.
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