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In RAN1#82bis and RAN1#83 meetings, agreements on CSI-RS transmission in DwPTS had been drawn [1], [2]:
	Agreements:
· Support ZP and NZP CSI-RS with 2/4/8/12/16 ports in DwPTS
· Details FFS

· Agreed Alt. 1 [in R1-157686] 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 current specification, above agreements were captured by following sentence and tables in Appendix [3]:
	[bookmark: _Toc439749991]6.10.5.2	Mapping to resource elements
…
The UE shall assume that CSI reference signals are not transmitted
-	in the DwPTS for special subframe configuration 0, 5 and 9 for normal cyclic prefix and special subframe configuration 0, 4 and 7 for extended cyclic prefix, in case of frame structure type 2, 
-	…



As raised in the email discussion after RAN1#83 meeting, the current specification contains remaining issues on CSI-RS transmission in DwPTS as follows:
· Issue 1: UE assumption on CSI-RS resource configuration with 5ms periodicity and UL/DL configuration 3, 4, or 5.
· Issue 2: Capturing of agreed two types of ‘time shifted version of normal subframe for normal CP’
This contribution provides possible alternatives for above remaining issues and reveals Samsung’s views on them.
Discussion on remaining issues on CSI-RS transmission in DwPTS
CSI-RS in DwPTS with 5ms periodicity and UL/DL configuration 3, 4, or 5
In UL/DL configuration 3, 4, and 5, SF#1 and SF#6 are configured as special subframe and normal subframe respectively. Table 6.10.5.2-1 in [3] implies that some CSI-RS resource configuration may indicate different CSI-RS RE locations according to the subframe type. Therefore, with 5ms CSI-RS transmission periodicity same CSI-RS resource configuration may indicate different CSI-RS RE locations in SF#1 and SF#6 for UL/DL configuration 3, 4, and 5. Figure 2 depicts an example for the different CSI-RS RE location in SF#1 and SF#6 when a UE configured with 5ms preriodicity and UL/DL configuration 3, 4, or 5. In Figure 2, it is assumed that CSI-RS resource configuration is set to ‘1’ by higher layer signalling.

[image: ]
[bookmark: _Ref442277766]Figure 1. CSI-RS RE locations in SF#1 and SF#6 indicated by ‘CSI-RS config.=1’ for a UE configured with 5ms preriodicity and UL/DL configuration 3, 4, or 5.
Since there haven’t been varying CSI-RS RE locations for a given CSI-RS resource configuration until Rel-12, there was an email discussion about UE assumption on CSI-RS with 5ms preriodicity in UL/DL configuration 3, 4, and 5. Consequently, following two alternatives can be listed:
· 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.
Although majority views of the email discussion are in the alternative 1, a concern was raised considering eIMTA operation. In eIMTA, UL/DL configuration can be dynamically signaled by DCI format 1C, i.e. subframe type of SF#6 can be dynamically changed. Therefore, if a UE fails to decode the reconfiguration DCI, then the UE may suffer from ambiguity on CSI-RS RE location. However, recalling that DMRS RE locations also can be dynamically changed in eIMTA, this is not a new issue induced by the CSI-RS patterns for DwPTS. Aforementioned in [4], the probability that a UE will fail to detect the reconfiguration DCI is negligible for all UEs. (Less than 1% at -6 dB SINR and practically all UEs have larger SINRs.) Moreover, a UE may have multiple opportunities to detect the reconfiguration DCI.
Considering that CSI-RS transmission in DwPTS was agreed for CSI-RS transmission in UL heavy configurations, flexibility within CSI-RS pattern for DwPTS should be maximized. However, if the alternative 1 is not supported, only CSI-RS resource config. 0 and 2 for 8-port CSI-RS will be valid for SF#1 and SF#6. In this case, reuse factor for 16-port CSI-RS will be one and the full power utilization will not be available for 12-/16-port CSI-RS.
Based on above discussions, we support alternative 1 for CSI-RS transmission in DwPTS.
Proposal 1: When CSI-RS config index points to different RE locations in SF#1 and SF#6, UE dynamically receives CSI-RS as indicated.
Since there is no restrictions on the dynamic indication of CSI-RS REs according to the subframe type, the current specification already supports alternative 1. Therefore, no revision is required to clarify this issue.
Clarification on the time shifted version of normal subframe for normal CP
In [2], Figure 1 captures the two types of ‘time shifted version of normal subframe for normal CP’. 
[bookmark: _GoBack][image: ]
[bookmark: _Ref441236790]Figure 2. CSI-RS patterns given by [2]
Considering PSS transmission and DMRS RE locations, the agreed CSI-RS patterns in DwPTS according to the given special subframe configuration can be depicted as Figure 3. However, since the current specification gives no restriction according to the special subframe configuration, ambiguity such as use of REs indicated by E0 or B1 in Figure 3 with special subframe configuration 1, 2, 6, or 7 can be induced. Therefore, a restriction on CSI-RS configuration according to the special subframe configuration should be clarified in the specification.
Proposal 2: For special subframe configuration {1, 2, 6, or 7}, a UE does not expect to be configured with one of CSI-RS configurations {1, 2, 3, 4, 6, 7, 8, 9, 12, 13, 14, 15, 16, 17} in DwPTS for normal CP.
Corresponding revisions are provided by our companion contribution [4].
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[bookmark: _Ref442297959]Figure 3. Agreed CSI-RS patterns in DwPTS according to the given special subframe configuration

Conclusions
In this contribution, we discussed remaining issues on CSI-RS transmission in DwPTS. Based on the discussion, following proposals are drawn:
Proposal 1: When CSI-RS config index points to different RE locations in SF#1 and SF#6, UE dynamically receives CSI-RS as indicated.
Proposal 2: For special subframe configuration {1, 2, 6, or 7}, a UE does not expect to be configured with one of CSI-RS configurations {1, 2, 3, 4, 6, 7, 8, 9, 12, 13, 14, 15, 16, 17} in DwPTS for normal CP.
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Appendix

Table 6.10.5.2-1: Mapping from CSI reference signal configuration to  for normal cyclic prefix
	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
	
	

	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
	
	
	
	
	
	
	
	
	
	

	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
	
	
	
	
	
	
	
	
	
	



Note:	. Configurations 0 – 19 for normal subframes are available for frame structure types 1, 2 and 3. Configurations 20 – 31 and configurations for special subframes are available for frame structure type 2 only.


Table 6.10.5.2-2: Mapping from CSI reference signal configuration to  for extended cyclic prefix.
	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
	(11,4)
	0
	(11,4)
	0
	(11,4)
	0
	(11,4)
	0
	(11,4)
	0
	(11,4)
	0

	1
	(9,4)
	0
	(9,4)
	0
	(9,4)
	0
	(9,4)
	0
	(9,4)
	0
	(9,4)
	0

	2
	(10,4)
	1
	
	
	(10,4)
	1
	
	
	(10,4)
	1
	
	

	3
	(9,4)
	1
	
	
	(9,4)
	1
	
	
	(9,4)
	1
	
	

	4
	(5,4)
	0
	(5,4)
	0
	(5,4)
	0
	(5,4)
	0
	
	
	
	

	5
	(3,4)
	0
	(3,4)
	0
	(3,4)
	0
	(3,4)
	0
	
	
	
	

	6
	(4,4)
	1
	
	
	(4,4)
	1
	
	
	
	
	
	

	7
	(3,4)
	1
	
	
	(3,4)
	1
	
	
	
	
	
	

	8
	(8,4)
	0
	(8,4)
	0
	
	
	
	
	
	
	
	

	9
	(6,4)
	0
	(6,4)
	0
	
	
	
	
	
	
	
	

	10
	(2,4)
	0
	(2,4)
	0
	
	
	
	
	
	
	
	

	11
	(0,4)
	0
	(0,4)
	0
	
	
	
	
	
	
	
	

	12
	(7,4)
	1
	
	
	
	
	
	
	
	
	
	

	13
	(6,4)
	1
	
	
	
	
	
	
	
	
	
	

	14
	(1,4)
	1
	
	
	
	
	
	
	
	
	
	

	15
	(0,4)
	1
	
	
	
	
	
	
	
	
	
	

	16
	(11,1)
	1
	(11,1)
	1
	(11,1)
	1
	(11,1)
	1
	(11,1)
	1
	(11,1)
	1

	17
	(10,1)
	1
	(10,1)
	1
	(10,1)
	1
	(10,1)
	1
	(10,1)
	1
	(10,1)
	1

	18
	(9,1)
	1
	(9,1)
	1
	(9,1)
	1
	(9,1)
	1
	(9,1)
	1
	(9,1)
	1

	19
	(5,1)
	1
	(5,1)
	1
	(5,1)
	1
	(5,1)
	1
	
	
	
	

	20
	(4,1)
	1
	(4,1)
	1
	(4,1)
	1
	(4,1)
	1
	
	
	
	

	21
	(3,1)
	1
	(3,1)
	1
	(3,1)
	1
	(3,1)
	1
	
	
	
	

	22
	(8,1)
	1
	(8,1)
	1
	
	
	
	
	
	
	
	

	23
	(7,1)
	1
	(7,1)
	1
	
	
	
	
	
	
	
	

	24
	(6,1)
	1
	(6,1)
	1
	
	
	
	
	
	
	
	

	25
	(2,1)
	1
	(2,1)
	1
	
	
	
	
	
	
	
	

	26
	(1,1)
	1
	(1,1)
	1
	
	
	
	
	
	
	
	

	27
	(0,1)
	1
	(0,1)
	1
	
	
	
	
	
	
	
	



Note:	. Configurations 0 – 15 for normal subframes are available for both frame structure type 1 and type 2. Configurations 16 – 27 and configurations for special subframes are available for frame structure type 2 only.
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Table 6.10.5.2-1: Mapping from CS reference signal configuration to (k") for normal eyclic prefix

CSIRS Number of CSl reference signals configured
config. Tor2 4
Normal Special Normal Special Normal Special
subframe | subframe | subframe | subframe | subframe | subframe
®d) | m) (R0) |m| D) |m)| D) || ®RD) | 7] RED) 7
0 (@5 [0 (5 [0] (5 [0 @5 [0] (95 [0 (35 0
1 (2) [1] (15 [0 [ (112) | 1] (15 [0 [(12) [ 1] (115 0
2 (2 |11 @2 |1] @2 [ 1] @2 |1] @92 [1] (82 1
3 (72) [ 1 @5 [0] (G2 [1[ @5 [0] (72 [1[ (15 0
1 @5 [1 @5) [1 @5 [1
3 @5 To @8 101 B8 ol @5 [0
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