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Introduction
In RAN1#83, the CSI-RS pattern for DwPTS was agreed as follows:
Agreements:
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 

A wayforward on CSI-RS indexing table [2] was also discussed and thus the indexing table shown in appendix was captured in 36.211. In the table, for example with 8 ports CSI-RS configuration, the CSI-RS configuration index 0 (and 2) points to same RE locations in normal subframe and special subframe. However, CSI-RS configuration index 1 (and 3) points to different RE locations in normal subframe and special subframe, which led to discussion on 2 different UE interpretations.
In this contribution, we further discuss the 2 alternatives of UE interpretations and also discuss the impact in relation to eIMTA.
Discussion  
In the email discussion on the CR for 36.211, following 2 alternatives were discussed when the CSI-RS configuration index points to different RE locations in special subframe and normal subframe, 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.
Two alternatives above have their own pros and cons. For example, with alt.1, when UL-DL configuration is configured 3, 4 or 5 and CSI-RS periodicity is configured 5ms, then the UE has to switch RE locations for receiving CSI-RS in special subframe (SF#1) and normal subframe (SF#6) which will lead to increase in complexity. However, the benefit is that there are more CSI-RS patterns which can be used. With alt.2, the UE regards it as wrong configuration when CSI-RS configuration index points to different RE locations in SF#1 and SF#6, which means only 2 configurations for 8 ports CSI-RS are usable. 

On eIMTA
During RAN1#83, companies provided their views on CSI-RS configuration index in special subframe and normal subframe in relation to eIMTA. Some companies expressed that there is no use case of FD-MIMO being deployed together with eIMTA. 
With introduction of eIMTA, subframe number 6 (SF#6) may dynamically change between special subframe and normal subframe. When CSI-RS is configured in special subframe (e.g. SF#1) and the periodicity is 5ms, and the CSI-RS configuration points to different RE locations in special subframe and normal subframe, it is necessary to define in order to remove ambiguity at the UE. Companies supporting alternative 1 are of the views that physical downlink control signal is robust enough so that when special subframe changes to normal subframe (SF#6) the UE can correctly receive CSI-RS. Companies supporting alternative 2 are of the views that UE supporting CSI-RS in DWPTS shall support TDD eIMTA and decoding of L1 reconfiguration DCI, this kind of prerequisite is meaningless since FD-MIMO cannot be dependent on eIMTA.
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Figure 1, CSI-RS in special subframe			Figure 2, CSI-RS in normal subframe

On special subframe configurations 1, 2, 6 and 7
With these special subframe configurations there are only 9 or 10 OFDM symbols in DwPTS and locations of DMRS REs are shown in figure 3. Thus in these special subframe configurations, for normal CP, there is only one 8 ports CSI-RS pattern is possible which corresponds to “index 0”. We propose to add a note below table 6.10.5.2-1as “For special subframe configurations 1, 2, 6 and 7, only CSI-RS configurations 0, 5, 10, 11 are applicable.”
[image: cid:2FHM5IQ015DS@namo.co.kr]
Figure 3, DwPTS with length 9 symbols 
Conclusions
In this contribution, 2 alternatives on UE behavior are discussed when the CSI-RS configuration index points to different RE locations in special subframe and normal subframe. There is no consensus among the companies on either alternatives, it is proposed to select one of the alternatives in RAN1#84.
And, we propose to add a note below table 6.10.5.2-1 in 36.211:
 “For special subframe configurations 1, 2, 6 and 7, only CSI-RS configurations 0, 5, 10, 11 are applicable.”
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Appendix
Normal CP


[bookmark: OLE_LINK1][bookmark: OLE_LINK2]Table 6.10.5.2-1: Mapping from CSI reference signal configuration to  for normal cyclic prefix. 
	
	CSI reference signal
configuration
	Number of CSI reference signals configured

	
	
	1 or 2
	4
	8


	
	
	Normal Subframe
	Special subframe
	Normal subframe
	Special subframe
	Normal subframe
	Special subframe

	
	
	

	

	

	

	

	

	

	

	

	

	

	


	Frame structure type 1 and 2
	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
	
	

	
	5
	(8,5)
	0
	(8,5)
	0
	(8,5)
	0
	(8,5)
	0
	
	
	
	

	
	6
	(10,2)
	1
	(10,5)
	0
	(10,2)
	1
	(10,5)
	0
	
	
	
	

	
	7
	(8,2)
	1
	(8,2)
	1
	(8,2)
	1
	(8,2)
	1
	
	
	
	

	
	8
	(6,2)
	1
	(6,5)
	0
	(6,2)
	1
	(6,5)
	0
	
	
	
	

	
	9
	(8,5)
	1
	
	
	(8,5)
	1
	
	
	
	
	
	

	
	10
	(3,5)
	0
	(3,5)
	0
	
	
	
	
	
	
	
	

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

	
	12
	(5,2)
	1
	(5,5)
	0
	
	
	
	
	
	
	
	

	
	13
	(4,2)
	1
	(4,5)
	0
	
	
	
	
	
	
	
	

	
	14
	(3,2)
	1
	(3,2)
	1
	
	
	
	
	
	
	
	

	
	15
	(2,2)
	1
	(2,2)
	1
	
	
	
	
	
	
	
	

	
	16
	(1,2)
	1
	(1,5)
	0
	
	
	
	
	
	
	
	

	
	17
	(0,2)
	1
	(0,5)
	0
	
	
	
	
	
	
	
	

	
	18
	(3,5)
	1
	
	
	
	
	
	
	
	
	
	

	
	19
	(2,5)
	1
	
	
	
	
	
	
	
	
	
	

	Frame structure type 2 only
	20
	(11,1)
	1
	
	(11,1)
	1
	
	
	(11,1)
	1
	
	

	
	21
	(9,1)
	1
	
	(9,1)
	1
	
	
	(9,1)
	1
	
	

	
	22
	(7,1)
	1
	
	(7,1)
	1
	
	
	(7,1)
	1
	
	

	
	23
	(10,1)
	1
	
	(10,1)
	1
	
	
	
	
	
	

	
	24
	(8,1)
	1
	
	(8,1)
	1
	
	
	
	
	
	

	
	25
	(6,1)
	1
	
	(6,1)
	1
	
	
	
	
	
	

	
	26
	(5,1)
	1
	
	
	
	
	
	
	
	
	

	
	27
	(4,1)
	1
	
	
	
	
	
	
	
	
	

	
	28
	(3,1)
	1
	
	
	
	
	
	
	
	
	

	
	29
	(2,1)
	1
	
	
	
	
	
	
	
	
	

	
	30
	(1,1)
	1
	
	
	
	
	
	
	
	
	

	
	31
	(0,1)
	1
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