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1. Introduction

In RAN1 #83 meeting [1], the CSI-RS pattern for DwPTS has the agreement as follows:
Agreed Alt. 1 with following update

· Alt 1: time shifted version of normal subframe for normal CP

· Note: CSI-RS REs on OFDM symbols overlapping PSS cannot be used 

In the email discussion on the CR for 36.211, there is a need for a clarification when the CSI-RS configuration index points to different RE locations in special subframe and normal subframe. 2 alternatives were discussed, however no consensus was reached. So this contribution will focus on the discussion. And our CR draft of CSI-RS in DwPTS for 36.211 is provided in the appendix.
2. Discussion 

From Table 6.10.5.2-1 in 36.211[2], some CSI-RS configuration indices point different RE locations in special subframe and normal subframe, e.g. Index 0 and 2, while the other CSI-RS configuration indices point same RE locations in special subframe and normal subframe, e.g. Index 1 and 3. Partial configurations are shown in Table 1. 
In TDD UL/DL configuration 3, 4, 5 for cases of periodicity=5ms, when the CSI-RS is configured in SF#1 and SF#6, there are indices  that can point to different RE locations in special subframe and normal subframe. The subframe types in TDD UL/DL configuration 3, 4, 5 are showed in Table 2.
	CSI-RS
config.
	Number of CSI reference signals configured

	
	1 or 2
	4
	8

	
	Normal subframe
	Special subframe
	Normal subframe
	Special subframe
	Normal subframe
	Special subframe
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	0
	(9,5)
	0
	(9,5)
	0
	(9,5)
	0
	(9,5)
	0
	(9,5)
	0
	(9,5)
	0

	1
	(11,2)
	1
	(11,5)
	0
	(11,2)
	1
	(11,5)
	0
	(11,2)
	1
	(11,5)
	0

	2
	(9,2)
	1
	(9,2)
	1
	(9,2)
	1
	(9,2)
	1
	(9,2)
	1
	(9,2)
	1

	3
	(7,2)
	1
	(7,5)
	0
	(7,2)
	1
	(7,5)
	0
	(7,2)
	1
	(7,5)
	0

	4
	(9,5)
	1
	
	
	(9,5)
	1
	
	
	(9,5)
	1
	
	


Table1: Partial configurations of mapping from CSI reference signal configuration to 
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 for normal cyclic prefix
	Uplink-downlink 

configuration
	Downlink-to-Uplink 

Switch-point periodicity
	Subframe number

	
	
	0
	1
	2
	3
	4
	5
	6
	7
	8
	9

	3
	10 ms
	D
	S
	U
	U
	U
	D
	D
	D
	D
	D

	4
	10 ms
	D
	S
	U
	U
	D
	D
	D
	D
	D
	D

	5
	10 ms
	D
	S
	U
	D
	D
	D
	D
	D
	D
	D


Table2: TDD Uplink-downlink configurations 3,4,5
For this case, 2 alternatives were discussed in the email discussion on the CR for 36.211, however no consensus was reached.
Alternative 1: when CSI-RS config index points to different RE locations in SF#1 and SF#6, UE dynamically receives CSI-RS as indicated.
Alternative 2: when CSI-RS config index points to different RE locations in SF#1 and SF#6, UE considers it as wrong configuration.

We prefer Alt.1 to support flexible CSI-RS configurations with the following analysis.

1. Alt.1 aligns with the motivation of introduction of CSI-RS in DwPTS. In frame structure type 2 number of downlink subframes are less than in frame structure type 1 and in some UL/DL subframe configurations there are only very few downlink subframes where CSI-RS can be transmitted. CSI-RS transmission in DwPTS can efficiently support EBF/FD MIMO in TDD system.  Take UL/DL subframe configuration 3 as an example.  For CSI-RS period = 5ms, there are 2 CSI-RS subframe configurations, one is (SF#0, SF#5), and another is (SF#1, SF#6), where SF#1 is a special subframe.  CSI-RS in DwPTS brings one more CSI-RS subframe configuration.  If restriction in Alt.2 is put on the CSI-RS configurations with different RE locations in special subframe and normal subframe, there will be only very few CSI-RS configurations for use e.g., 2 extra configurations for 8 ports and one extra configuration for 16 ports.  Without such restriction, Alt.1 provides more configurations i.e. 4 extra configurations for 8 ports and 1 extra configuration for 16 ports in subframe configuration (SF#1, SF#6).   The analysis is summarized in Table 3.  It can be observed that there is much less benefit of introducing CSI-RS resources in DwPTS if Alt.2 is adopted.
	
	8 ports
	16 ports

	Number of extra CSI-RS configurations provided by Alt.1
	4
	2

	Number of extra CSI-RS configurations in special subframe provided by Alt.2
	2  (50% less)
	1 (50% less)


Table 3: Number of configurations for CSI-RS in subframe configuration (SF#1, SF#6)

2. Alt.1 enabling configurations with different RE locations in special subframe and normal subframe. This should not bring too much additional UE implementation complexity. For UE implementation perspective, the UE has to anyway implement different RE locations in special subframe.   The only difference between Alt.1 and Alt.2 is that the UE to choose RE locations according to the current subframe.
3. Regarding eIMTA+FD-MIMO,  the use case of this combination is questionable since the use cases of eIMTA are mostly for small cells and FD-MIMO focuses on macro sites in Rel-13.  This should not be the reason not to adopt Alt.1 at least for considering the FD-MIMO feature alone.  Even we consider the combination, the issue of mis-detection of CSI-RS RE locations when reconfiguration DCI is mis-detected is considered to be minimal.   In fact, the same thing could happen when it switches from a downlink subframe with CSI-RS to an uplink subframe if the UE does not decode reconfiguration DCI correctly. In both cases, the UE would basically measure garbage.  There are risks when the UE does not decode reconfiguration DCI correctly.  The network should bear the risks when it chooses to configure the CSI-RS this way in such scenario.  There is no issue on configuring CSI-RS in flexible subframe for eIMTA before.  We don't see the issue now when we consider special subframes as well.  If there is really a chance of mis-detection on DCI, the small cell should avoid configuring CSI-RS in flexible subframes or even configuring eIMTA in the first place.  Therefore, we don't think we need any special treatment for eIMTA.
Proposal: Adopt Alt.1 i.e. when CSI-RS config index points to different RE locations in SF#1 and SF#6, UE dynamically receives CSI-RS as indicated.
3. Conclusion

In this contribution, we discuss supporting different RE locations in normal subframe and special subframe for CSI- RS in 5ms periodicity. Our proposal is as below:
Proposal: Adopt Alt.1 i.e. when CSI-RS config index points to different RE locations in SF#1 and SF#6, UE dynamically receives CSI-RS as indicated.
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