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1   Background
During RAN4#86 Athens meeting, WF[1] about sTTI UE demodulation  and CSI performance requirements was approved, two options are listed for sTTI CQI reporting test, one is about wideband CQI reporting another is about subband CQI reporting.
In this contribution, we share our views about these two options.

2   Discussion

2.1   CQI reporting
As per RAN1 agreements, only aperiodic CSI reporting is intended to be supported for sTTI operation in Rel-15 WI with up to 3-bit trigger. the 
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 QUOTE  
 is defined with the sTTI granularity, the supported subband size is increased from 6 to 12 for 50RB bandwidth compared to LTE as per Table 7.2.1-3A in TS 36.213:

Table 7.2.1-3A: Subband Size (k) vs. System Bandwidth when the CSI request field from an uplink DCI format 7-0A/7-0B is set to trigger a report
	System Bandwidth
	Subband Size
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	(k)

	6 - 7
	NA

	8 - 10
	4

	11 - 26
	12

	27 - 63
	12

	64 - 110
	12


From this point of view, we think that subband CQI reporting under frequency selective fading conditions test should be tested. For the specific scenario, we can refer to the corresponding LTE cases in section 9.3.1.1 and 9.3.1.2 of TS 36.101, i.e. PUSCH 3-0 with CRS based and PUSCH 3-1 with CSI-RS based. For CRS-based, if we choose to use TM4, by referring to Table 7.2.1-1 in TS 36.213 shown as below, then PUSCH 3-1 can be selected; For CSI-RS based TM9 transmission mode, also PUSCH 3-1 can be selected. So we think that Option 1 test with suband CQI reporting for PUSCH 3-1 under frequency selective fading conditions can be selected for both CRS-based TM4 and DMRS-based TM9 transmission mode.
Table 7.2.1-1: CQI and PMI Feedback Types for PUSCH CSI reporting Modes

	
	
	PMI Feedback Type

	
	
	No PMI
	Single PMI
	Multiple PMI

	PUSCH CQI
Feedback Type
	Wideband

(wideband CQI)
	Mode 1-0
	Mode 1-1
	Mode 1-2

	
	UE Selected

(subband CQI)
	Mode 2-0
	
	Mode 2-2

	
	Higher Layer-configured
(subband CQI)
	Mode 3-0
	Mode 3-1
	Mode 3-2


Proposal 1: Suband CQI reporting for PUSCH 3-1 under frequency selective fading conditions can be selected for both CRS-based TM4 and DMRS-based TM9 transmission mode.
When 2 antenna ports are configured, the number of bits in codebook subset restriction bitmap is 6 as per core specification below:
Table 7.2-1b: Number of bits in codebook subset restriction codebookSubsetRestriction bitmap for applicable transmission modes

	
	Number of bits 
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	2 antenna ports
	4 antenna ports
	8 antenna ports

	Transmission mode 3
	2
	4
	

	Transmission mode 4
	6
	64
	

	Transmission mode 5
	4
	16
	

	Transmission mode 6
	4
	16
	

	Transmission mode 8
	6
	64 with alternativeCodeBookEnabledFor4TX-r12=TRUE configured, otherwise 32
	

	Transmission modes 9 and 10
	6
	96 with alternativeCodeBookEnabledFor4TX-r12=TRUE configured, otherwise 64
	109


So CodeBookSubsetRestrction should be set to 000001.

For the Reporting interval, it depends on the configured sTTI format slot or subslot based. As per the agreements made in WF[1]:

· Subslot-based transmission:

· UE can choose set1 with n+4 or set 2 with n+6 according to UE capability.  

· Slot-based transmission:

· Minimum processing time for: n+4
Because the 
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 QUOTE ,n-CQI,ref.  is defined with the sTTI granularity, we need to configure the reporting interval as per the sTTI granularity. At the same time, to simplify the setting, we suggest to set both dl-TTI-Length and ul-TTI-Length to subslot for subslot-based transmission, both set to slot for slot-based transmission. 
Proposal 2:  Set both dl-TTI-Length and ul-TTI-Length to subslot for subslot-based transmission, both set to slot for slot-based transmission in the test configuration.

If we use 5ms reporting interval, for subslot TTI, with set1 of n+4 minimum processing capability, we can assume DCI format 7-0A/7-0B is set to trigger a CSI report at subslot TTI#1 in downlink subframe#2 and subframe#6, then UE report the corresponding A-CSI at subslot TTI#5 in uplink subframe#2 and subframe#6; for subslot TTI with set 2 of n+6, we can assume DCI format 7-0A/7-0B is set to trigger a CSI report at subslot TTI#1 in downlink subframe#2 and subframe#6, then UE report the corresponding A-CSI at subslot TTI#1 in uplink subframe#3 and subframe#7; For slot TTI, DCI format 7-0A/7-0B is set to trigger a A-CSI report at slot TTI#0 in downlink subframe#1 and slot TTI#1 in downlink subframe#6, then UE report the corresponding A-CSI at slot TTI#0 in uplink subframe#3 and slot TTI#0 in uplink subframe#8.
Observation 1: For subslot TTI, if we use 5ms reporting interval, then DCI format 7-0A/7-0B can trigger a CSI report at subslot TTI#1 in downlink subframe#2 and subframe#6 for set 1 of n+4 minimum processing capability; DCI format 7-0A/7-0B can trigger a CSI report at subslot TTI#1 in downlink subframe#2 and subframe#6 for set 2 of n+6 minimum processing capability.

Observation 2: For slot TTI, if we use 5ms reporting interval, DCI format 7-0A/7-0B can trigger a A-CSI report at slot TTI#0 in downlink subframe#1 and slot TTI#1 in downlink subframe#6.

For the CQI delay, if we follow LTE setting “If the UE reports in an available uplink reporting instance at subframe SF#n based on CQI estimation at a downlink subframe not later than SF#(n-4), this reported subband or wideband CQI cannot be applied at the eNB downlink before SF#(n+4)” then it should be 8 subslot/slot TTI interval. For slot-TTI, we can get the absolute time is 4ms. But for the subslot TTI, it depends on the subslot TTI time instance that DCI format 7-0A/7-0B triggers the A-CSI report and UE minimum processing time capability, such as if we use the above assumption for subslot TTI with set 1 of n+4, trigger A-CSI at subslot TTI#5, the CQI delay will be 19-symbol intervals, i.e. about 1.36ms; For subslot TTI with set2 of n+6, the CQI delay will be 14 symbols, i.e. 1ms.
Observation 3: For subslot TTI, the CQI delay can be 1.36ms for set 1 of n+4 mini processing capability; 1ms for set 2 of n+6 mini processing capability.

Observation 4: For slot TTI, the CQI delay can be 4ms;
 By following the performance requirements, if we set CFI=2 and use subslot format [2 3 2 2 2 3], then we do not need to configure sTTI#0 as reference resource. As per RAN1 agreements:
The number of available REs assumed for the reference resource for slot operation is the legacy value divided by 2.

The number of available REs assumed for the reference resource for sub-slot operation is the legacy value divided by 6
We try to get the FRC for the CQI to MCS as shown below for CRS-based and DMRS-based PUSCH 3-1 subband CQI reporting for subslot/slot TTI:

	CQI Index
	0
	1
	2
	3
	4
	5
	6
	7
	8
	9
	10
	11
	12
	13
	14
	15
	Notes

	Target Coding Rate
	OOR
	0.0762
	0.1172
	0.1885
	0.3008
	0.4385
	0.5879
	0.3691
	0.4785
	0.6016
	0.4551
	0.5537
	0.6504
	0.7539
	0.8525
	0.9258
	

	Modulation
	OOR
	QPSK
	16QAM
	64QAM
	

	MCS Scheme
	PRB
	Available
RE-s
	Imcs
	

	MCS.sTTI_1
	12
	720
	DTX
	0
	0
	2
	4
	6
	8
	11
	13
	15
	18
	20
	22
	24
	26
	27
	Slot TTI CRS-based

	MCS.sTTI_2
	12
	240
	DTX
	0
	0
	1
	3
	5
	7
	10
	12
	14
	17
	17
	20
	22
	24
	25
	Subslot TTI CRS-based

	MCS.sTTI_3
	12
	684
	DTX
	0
	0
	2
	4
	6
	7
	11
	12
	14
	17
	20
	21
	23
	25
	27
	Slot TTI DMRS-based non-CSI-RS

	MCS.sTTI_4
	12
	228
	DTX
	0
	0
	0
	3
	5
	7
	10
	11
	13
	17
	17
	19
	21
	23
	25
	Sub-slot TTI DMRS-based non-CSI-RS

	Note 1:
Mapping between Imcs and TBS according to Tables 7.1.7.1-1 and 7.1.7.2.1-1 in TS 36.213 [6].

Note 2:
3 symbols allocated to PDCCH.

Note 3:
Subslot orslot TTI in sub-frame#0 and #5 are not used for the corresponding requirement except for [MCS.23]. The next subframe (i.e. sub-frame#1 or #6) shall be used for potential retransmissions.


Proposal 3: Agreed to use the above FRC table for CQI to MCS mapping for CRS-based and DMRS-based PUSCH 3-1 subband CQI reporting for subslot/slot TTI.
3   Proposals
In this contribution, based on the agreed WF[1], we further analyze the CQI reporting test for sTTI, and give our observations and proposals are:

Observation 1: For subslot TTI, if we use 5ms reporting interval, then DCI format 7-0A/7-0B can trigger a CSI report at subslot TTI#1 in downlink subframe#2 and subframe#6 for set 1 of n+4 minimum processing capability; DCI format 7-0A/7-0B can trigger a CSI report at subslot TTI#1 in downlink subframe#2 and subframe#6 for set 2 of n+6 minimum processing capability.

Observation 2: For slot TTI, if we use 5ms reporting interval, DCI format 7-0A/7-0B can trigger a A-CSI report at slot TTI#0 in downlink subframe#1 and slot TTI#1 in downlink subframe#6.

Observation 3: For subslot TTI, the CQI delay can be 1.36ms for set 1 of n+4 mini processing capability; 1ms for set 2 of n+6 mini processing capability.

Observation 4: For slot TTI, the CQI delay can be 4ms;
and
Proposal1: Suband CQI reporting for PUSCH 3-1 under frequency selective fading conditions can be selected for both CRS-based TM4 and DMRS-based TM9 transmission mode.

Proposal2: Set both dl-TTI-Length and ul-TTI-Length to subslot for subslot-based transmission, both set to slot for slot-based transmission in the test configuration.
Proposal3: Agreed to use the above FRC table for CQI to MCS mapping for CRS-based and DMRS-based PUSCH 3-1 subband CQI reporting for subslot/slot TTI.
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