Page 1

3GPP TSG-RAN WG1 #84 	R1-160872
15th – 19th February 2016
St Julian’s, Malta

[bookmark: Source]Agenda item:	7.1.4
Source: 	Qualcomm Incorporated
Title: 	Configuration of CSI-RS in DwPTS
[bookmark: DocumentFor]Document for:	Discussion/Decision
Introduction
In RAN1#83, the CSI-RS pattern for DwPTS was agreed as following [1] and the indexing table in [2] was captured in the 36.211. In this contribution, we discuss the remaining details for the configuration of CSI-RS in DwPTS.
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 

Discussion
According to the CSI-RS indexing table in [2] shown also in the appendix, there are two things to be noted. Firstly, not all the CSI-RS configuration indices are available in the special subframe. For example, the configuration index 4, 9, 18 and 19 are not applied to special subframe since the REs are on OFDM symbols overlapping with PSS. For special subframe configuration 1, 2 6, and 7 of normal CP, only CSI-RS configurations 0, 5, 10 and 11 can be used. Secondly, the CSI-RS configuration index may point to different RE locations in normal and special subframe. For example, when TDD UL-DL configuration is 3, 4 or 5 and CSI-RS periodicity is 5ms, the configuration index 1 (and 3) points to different RE locations in normal subframe (SF#6) and special subframe (#1). 
For the first issue, if UE is configured with a CSI-RS resource which is not applicable to the special subframe the UE shall assume that CSI reference signals are not transmitted in special subframe. However, it needs to be clarified for 12-ports and 16-ports CSI-RS for which one of the aggregated CSI-RS resources does not exist in special subframe. There could be two alternatives of UE interpretation as following.
Alternative 1: when one of the aggregated CSI-RS resources does not exist in special subframe, UE assumes the corresponding CSI reference signals associated with that invalid CSI-RS resource are not transmitted in special subframe
Alternative 2: when one of the aggregated CSI-RS resources does not exist in special subframe, UE shall assume that none of the CSI reference signals corresponding to a 12-ports or 16-ports CSI-RS configuration are transmitted in special subframe
With alternative 1, UE may need to derive the channel measurements based on only the available CSI-RS resource in the special subframe. However, it may lead to the ambiguity on PMI feedback since there are the number of antenna ports for the available CSI-RS resources is not equal to 12 or 16. With alternative 2, UE considers it as wrong configuration and will not derive the channel measurements for 12-ports or 16-ports CSI-RS in special subframe. To avoid specification complexity, alternative 2 is much preferred.
Proposal 1: When one of the aggregated CSI-RS resources does not exist in special subframe, UE shall assume that none of the CSI reference signals corresponding to a 12- or 16-ports CSI-RS configuration are transmitted in special subframe.


For the second issue, the following two alternatives were discussed during the email discussion on the CR for 36.211, however, no consensus was reached. 
Alternative 1: when CSI-RS configuration index points to different RE locations in SF#1 and SF#6, UE dynamically receives CSI-RS as indicated
Alternative 2: when CSI-RS configuration index points to different RE locations in SF#1 and SF#6, UE considers it as wrong configuration
The benefit of alternative 1 is that more CSI-RS resources can be used for configuring a CSI-RS of 5ms periodicity, however, it will lead to an increase on complexity since UE needs to dynamically determine the CSI-RS location based on the subframe type, e.g. normal or special subframe. However, when TDD eIMTA is considered, SF#6 may dynamically change between normal and special subframes. There is an ambiguity on UE to determine the subframe type. 
If UE always follow the SIB1 configuration to determine the subframe type, UE receives CSI-RS according to special subframe. It is noted that the UERS mapping for eIMTA enabled UE is based on dynamic L1 reconfiguration signaling. When SF#6 is changed to normal subframe, the transmission of a CSI-RS of the configuration index 1, 3, 6, 8, 12, 13, 16 and 17 would collide with transmission of the UERS to eIMTA enabled UE, which leads to CSI-RS measurement error and degraded CSI quality when CSI averaging is performed across multiple subframes.
It is possible to use dynamic L1 reconfiguration signaling for determining CSI-RS RE location in SF#6 to avoid collision between CSI-RS and UERS. However, it would impose unnecessary constraint that UE supporting CSI-RS in DWPTS shall support TDD eIMTA for decoding L1 reconfiguration DCI. This kind of prerequisite does not make sense since FD-MIMO cannot be dependent on TDD eIMTA. In addition, it cannot resolve the ambiguity when L1 reconfiguration DCI is not correctly received by UE, either due to decoding failure or L1 signaling not transmitted by eNB. In worse case, it means that UE cannot report accurate CSI for a duration of 80ms since the eIMTA reconfiguration periodicity can be up to 80ms. Therefore, it is not acceptable either.
Alternative 2 is aligned with the legacy since CSI-RS RE location is same for all the configured subframes. Although it may reduce the number of CSI-RS resources configured to UE, it has clear benefits over alternative 2 when SF#6 dynamically changes between normal and special subframes under TDD eIMTA.
[bookmark: _Ref378529477]Proposal 2: When the CSI-RS configuration index points to different RE locations in SF#1 and SF#6, UE considers it as an invalid configuration.
Conclusions
In this contribution, we clarify several issues for configuring CSI-RS in DwPTS. Our proposals are as following:
Proposal 1: When one of the aggregated CSI-RS resources does not exist in special subframe, UE shall assume that none of the CSI reference signals corresponding to a 12- or 16-ports CSI-RS configuration are transmitted in special subframe.
Proposal 2: When the CSI-RS configuration index points to different RE locations in SF#1 and SF#6, UE considers it as an invalid configuration.
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Appendix
CSI-RS indexing table for 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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