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1 Introduction
In RAN4#73 the further WF for eIMTA CQI was agreed in [1]. Following test cases would be introduced:
· Test case 1A: Non-TM10 aperiodic CQI reporting requirement for feature group #7-3 only
· Test case 1B: TM10 aperiodic CQI reporting requirement for feature group #7-3 only
· Test case 2A: Non-TM10 periodic CQI reporting requirement for the feature group #7-1 & 7-3
In this contribution we present our views on the remaining issues of TDD eIMTA CQI tests.
2 Discussion 
2.1  Test case coverage  

Our view is that the UE behaviour for aperiodic CQI measurement with both feature group#7-1& #7-3 enabled is significantly impacted compared to the legacy definition. The dynamic UL/DL reconfiguration L1 signalling brings in more challenge for UE implementation in aperiodic CQI test. We believe the verification for the combination of these features is indispensable. Therefore following test case should be included in the TDD eIMTA CQI tests:
· Test case 2B: Non-TM10 aperiodic CQI reporting requirement for the feature group #7-1 & 7-3 with below test purposes:
· UE’s capability to handle Rel-12 CSI subframe set configuration 

· UE’s capability to support new aperiodic CSI reporting procedure based on 2 bit CSI request field.
· UE’s capability to buffer aperiodic CSI measurements in case when the CSI reference resource is before the A-CSI trigger with dynamic UL/DL reconfiguration
· UE’s capability to handle PDSCH rate matching around two ZP-CSI-RS configurations.
2.2   Test cases applicability
In TS36.331 the IE UE-EUTRA-Capability is used to convey the E-UTRA UE Radio Access Capability Parameters. The UE capabilities which may be involved in the context of eIMTA CQI test case are copied as below:


PhyLayerParameters-v12xy ::=


SEQUENCE {


e-HARQ-Pattern-FDD-r12




ENUMERATED {supported}


OPTIONAL,


tdd-FDD-CA-PCellDuplex-r12



BIT STRING (SIZE (2))


OPTIONAL,


phy-TDD-ReConfig-TDDPCell-r12


ENUMERATED {supported}


OPTIONAL,


phy-TDD-ReConfig-FDDPCell-r12


ENUMERATED {supported}


OPTIONAL,


pusch-SRS-PowerControl-SubframeSet-r12
ENUMERATED {supported}


OPTIONAL,


csi-SubframeSet-r12





ENUMERATED {supported}


OPTIONAL
}
…
BandParameters-v1130 ::= SEQUENCE {


supportedCSI-Proc-r11


ENUMERATED {n1, n3, n4}

}
BandParameters-r11 ::= SEQUENCE {


bandEUTRA-r11




FreqBandIndicator-r11,


bandParametersUL-r11


BandParametersUL-r10




OPTIONAL,


bandParametersDL-r11


BandParametersDL-r10




OPTIONAL,


supportedCSI-Proc-r11


ENUMERATED {n1, n3, n4}




OPTIONAL

}

The definition of corresponding IE is specified in TS36.306 as table 1.
Table 1:  IE definition 
	csi-SubframeSet-r12


	This field defines whether the UE supports Rel-12 DL CSI subframe set configuration, Rel-12 DL CSI subframe set dependent CSI measurement/feedback, configuration of up to 2 CSI-IM resources for a CSI process with no more than 4 CSI-IM resources for all CSI processes of one frequency if the UE supports tm10, configuration of two ZP-CSI-RS for tm1-tm9, PDSCH RE mapping with two ZP-CSI-RS configurations, and EPDCCH RE mapping with two ZP-CSI-RS configurations if the UE supports EPDCCH. This field is only applicable for UEs supporting TDD.

	phy-TDD-ReConfig-TDDPCell-r12
	This field defines whether the UE supports TDD UL/DL reconfiguration for TDD serving cell(s) via monitoring PDCCH with eIMTA-RNTI on a TDD PCell, and HARQ feedback according to UL and DL HARQ reference configurations.

	supportedCSI-Proc
	This field defines the maximum number of CSI processes supported on a component carrier within a band with PDSCH transmission mode 10.


 Hence the test cases applicability could be described with these UE capability IEs as shown in table 2.
Table 2: TDD eIMTA CQI test cases applicability

	Supported UE E-UTRA capability   
	Test case 1A
	Test case 1B
	Test case 2A
	Test case 2B

	csi-SubframeSet-r12
	Applicable 
	N/A
	N/A
	N/A

	csi-SubframeSet-r12
supportedCSI-Proc-r11
	Applicable
	Applicable
	N/A
	N/A

	csi-SubframeSet-r12
phy-TDD-ReConfig-TDDPCell-r12
	Applicable 
	N/A
	Applicable
	Applicable

	csi-SubframeSet-r12
phy-TDD-ReConfig-TDDPCell-r12
supportedCSI-Proc-r11
	Applicable
	Applicable
	Applicable
	Applicable


2.3   Other remaining test parameters
In the WF [1] there are some parameters are kept in square bracket or even not mentioned, which need to be confirmed. In this subclause we provide our views on parts of these open test parameters. 
Table 3: Proposals for some highlighted parameters
	Test parameter   
	Test case 1A
	Test case 1B
	Test case 2A
	Test case 2B

	Transmission mode
	9
	10
	2
	2

	Noc level difference between two subframe set
	10dB 
	10dB
	10dB
	10dB

	CQI feedback channel
	PUSCH3-1
	PUSCH 3-1
	PUCCH1-0
	PUSCH 3-0

	Propagation condition
	Fading channel
	Fading channel
	Fading channel
	Fading channel


Considering the eIMTA feature is applicable to all transmission mode, for the transmission mode selected for test, we would like to follow the dominating suggestions from[3][4][5][6] to facilitate the discussion. In the case of CQI feedback channel we also think it is not deserved further controversy and existing proposal in WF[1] is acceptable. 

Regarding the Noc level and propagation condition we do believe further clarifications are necessary. For Noc level the traditional method to derive the value is the system simulation. And our proposal is fulfilled this methodology widely used in legacy discussion for eICIC and FeICIC. However, according to the contribution in RAN4#73 the different Noc level for two CQI subframe sets is in the range of [2,6]dB. If there is no strong motivation to adopt this value, our preference still is 10dB difference. For the propagation condition, we have already shown our concern in online discussion for many times, which is how to verify the aperiodic CQI performance in static condition efficiently. More feedback needs to convince us of the validity of such kind of test. Otherwise, it is proposed to use our suggestion shown in table3.    
About the test metric, for CQI feedback in PUSCH 3-1 in test 1A, 1B and 2B, it is proposed to use the following test metric for either of rel-12 CQI subframe set. 
a)
a sub-band differential CQI offset level of 0 shall be reported at least  % of the time but less than % for each sub-band;

b)
the ratio of the throughput obtained when transmitting on a randomly selected sub-band among the sub-bands with the highest differential CQI offset level the corresponding TBS and that obtained when transmitting the TBS indicated by the reported wideband CQI median on a randomly selected sub-band in set S shall be ≥ ;

c)
when transmitting on a randomly selected sub-band among the sub-bands with the highest differential CQI offset level the corresponding TBS, the average BLER for the indicated transport formats shall be in a certain range.
For CQI feedback in PUCCH1-0 in test 2A of fading condition, the metric is suggested as for either of Rel-12 CQI subfrmae set:
a) The reported CQI values should be in the range of ±1 of the reported median at least  % of the time but less than % ; 

b) the ratio of the throughput obtained when transmitting the transport format indicated by each reported wideband CQI index and that obtained when transmitting a fixed transport format configured according to the wideband CQI median shall be ≥ 
c) when transmitting the transport format indicated by each reported wideband CQI index, the average BLER for the indicated transport formats shall be in a certain range.
The overall test parameters for test cases suggested in our contribution are provided in following clause 3.
3 CQI test parameters
Table 4: test parameters for Test 1A 

	Parameter
	Unit
	Test 

	PDSCH transmission mode
	
	9

	BW
	MHz
	10

	Special subframe configuration
	
	4

	Uplink-downlink configuration indicated by SIB-1
	
	2

	Propagation condition
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	Antenna configuration
	
	2x2

	CRS reference signals
	
	Port 0 

	CSI-RS signal
	
	Port 15 and 16

	Beamforming Model
	
	As specified in Section B.4.3 in TS36.101

	Zero-power CSI-RS configuration 0

ICSI-RS / ZeroPowerCSI-RS bitmap
	
	[0/ 0010010000000000]

	Zero-power CSI-RS configuration 1

ICSI-RS / ZeroPowerCSI-RS bitmap
	
	[4/ 0010000010000000]

	CSI-RS periodicity and subframe offset
TCSI-RS / ∆CSI-RS 
	
	5/ 3

	CSI-RS reference signal configuration
	
	4

	Downlink power allocation  
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	csi-MeasSubframeSet-r12
	
	0001000010

	CQI report interval
	Ms
	10ms

	CQI delay
	
	11 for CSI subframe set 1

10 for CSI subframe set 2

	CSI reporting mode
	
	PUCCH3-1

	Max number of HARQ transmissions
	
	1

	ACK/NACK feedback mode
	
	Multiplexing

	Sub-band size
	RB
	6 (full size)

	Note 1:
PDCCH DCI format 0 and 2-bit CSI request shall be transmitted in downlink SF#8 for CSI subframe set0 and SF#3 for CSI subframe set1 to allow CQI to multiplex with the HARQ-ACK on PUSCH in uplink subframe SF#7 and #2.


Table 5: test parameters for Test 1B 
	Parameter
	Unit
	Test 

	Bandwidth
	MHz
	10 MHz

	Transmission mode
	
	10

	Uplink downlink configuration in SIB1
	
	2

	Special subframe configuration
	
	4

	csi-MeasSubframeSet-r12
	
	0001000010

	Downlink power allocation
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	Propagation channel
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	Antenna configuration
	
	2x2

	Beamforming Model
	
	As specified in Section B.4.3

	Cell-specific reference signals
	
	Antenna ports 0,1

	CSI-RS signal 
	
	Antenna ports 15, 16

	CSI-RS  periodicity and subframe offset TCSI-RS / ∆CSI-RS
	
	5/0

	CSI-RS  configuration
	
	5

	Zero-power CSI-RS configuration 0 

ICSI-RS / ZeroPowerCSI-RS bitmap
	
	0 / 1000000000000000

	Zero-power CSI-RS configuration 1 

ICSI-RS / ZeroPowerCSI-RS bitmap
	
	3 / 0001000000000000

	CSI-IM 0 periodicity and subframe offset TCSI-RS / ∆CSI-RS/ZeroPowerCSI-RS bitmap
	
	5/0/1000000000000000

	CSI-IM 1 periodicity and subframe offset TCSI-RS / ∆CSI-RS/ ZeroPowerCSI-RS bitmap
	
	5/3/0001000000000000

	CSI-RS /CSI-IM/Reporting mode for subframe set 0
	
	CSI-RS /CSI-IM0/PUSCH3-1

	CSI-RS /CSI-IM/Reporting mode for subframe set 1
	
	CSI-RS/CSI-IM1/PUSCH3-1

	CodeBookSubsetRestriction bitmap
	
	000001

	Reporting interval (Note 9)
	ms
	10

	CQI delay
	ms
	11 for subframe set1

10 for subframe set2

	Sub-band size
	RB
	6 (full size)

	Max number of HARQ transmissions
	
	1

	ACK/NACK feedback mode
	
	Multiplexing

	Note 1:
If the UE reports in an available uplink reporting instance at subframe SF#n based on CQI estimation at a downlink SF not later than SF#(n-4), this reported wideband CQI cannot be applied at the eNB downlink before SF#(n+4)

Note 2:
3 symbols allocated to PDCCH

Note 4:
For each test, the minimum requirements shall be fulfilled for at least one of the two SNR(s) and the respective wanted signal input level.
Note 5:
PDCCH DCI format 0 with a trigger for aperiodic CQI shall be transmitted in downlink SF#3 and #8 to allow aperiodic CQI/PMI/RI to be transmitted in uplink SF#7 and #2 for subframe set0 and set1 respectively.
Note 6:
For these sub-bands which are not selected for PDSCH transmission, TM10 OCNG should be transmitted.

Note 7:
RI reporting interval is set to the maximum allowable length of 160ms to minimise collisions between RI, CQI/PMI and HARQ-ACK reports. In the case when all three reports collide, it is expected that CQI/PMI reports will be dropped, while RI and HARQ-ACK will be multiplexed. At eNB, CQI report collection shall be skipped every 160ms during performance verification and the reported CQI in subframe SF#7 of the previous frame is applied in downlink subframes until a new CQI (after CQI/PMI dropping) is available.


Table 6:  Test parameters for Test 2A
	Parameter
	Unit
	Test 1
	Test 2

	Bandwidth
	MHz
	10 MHz

	PDSCH transmission mode
	
	2

	uplink-downlink configuration indicated by SIB-1
	
	0

	Special subframe configuration
	
	4

	DL HARQ reference configuration
	
	2

	Periodic change of uplink-downlink configurations
	
	Randomly select one out of configuration 1, 2 

	Periodicity for the uplink-downlink configuration change
	Ms
	10ms

	Subframe for L1 uplink-downlink reconfiguration signalling
	
	Subframe #0

	csi-MeasSubframeSet-r12
	
	0001100011

	Downlink power allocation
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	Propagation condition
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	Correlation and Antenna configuration
	
	2x2

	CSI-RS signal
	
	Port 15 and 16

	Zero-power CSI-RS configuration 0

ICSI-RS / ZeroPowerCSI-RS bitmap
	
	[0/ 0010010000000000]

	Zero-power CSI-RS configuration 1

ICSI-RS / ZeroPowerCSI-RS bitmap
	
	[4/ 0010000010000000]

	Reporting mode
	
	PUCCH 1-0

	Reporting periodicity
	Ms
	Npd =10

	Physical channel for CQI reporting
	
	PUSCH (Note 4)

	PUCCH Report Type
	
	4

	cqi-pmi-ConfigurationIndex
	
	9

	cqi-pmi-ConfigurationIndex2
	
	14

	Max number of HARQ transmissions
	
	1

	ACK/NACK feedback mode
	
	Multiplexing

	Note 1:
If the UE reports in an available uplink reporting instance at subframe SF#n based on CQI estimation at a downlink SF not later than SF#(n-4), this reported wideband CQI cannot be applied at the eNB downlink before SF#(n+4).

Note 2:
Reference measurement channel according to Table A.4-2 for Category 2-8 with one sided dynamic OCNG Pattern OP.1 TDD as described in Annex A.5.2.1 and Table A.4-8 for Category 1 with one/two sided dynamic OCNG Pattern OP.1/2 TDD as described in Annex A.5.2.1/2.

Note 3:
For each test, the minimum requirements shall be fulfilled for at least one of the two SNR(s) and the respective wanted signal input level.

Note 4:
To avoid collisions between CQI reports and HARQ-ACK it is necessary to report both on PUSCH instead of PUCCH. PDCCH DCI format 0 shall be transmitted in downlink SF#5 and #0 when to allow periodic CQI to multiplex with the HARQ-ACK on PUSCH in uplink SF#2 and #7


Table 7: Test parameters for Test2B
	Parameter
	Unit
	Test 

	PDSCH transmission mode
	
	2 

	BW
	MHz
	10

	Special subframe configuration
	
	4

	Downlink HARQ reference configuration
	
	2

	Initial uplink-downlink configuration indicated by SIB-1
	
	0

	Periodic change of uplink-downlink configurations
	
	Randomly select one out of configuration 1, 2 for 
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	Periodicity for the uplink-downlink configuration change
	ms
	10ms

	Subframe for L1 uplink-downlink reconfiguration signalling
	
	Subframe #0

	Propagation condition
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	Antenna configuration
	
	2x2

	CSI-RS signal
	
	Port 15 and 16

	Zero-power CSI-RS configuration 0

ICSI-RS / ZeroPowerCSI-RS bitmap
	
	[0/ 0010010000000000]

	Zero-power CSI-RS configuration 1

ICSI-RS / ZeroPowerCSI-RS bitmap
	
	[4/ 0010000010000000]

	Downlink power allocation  
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	csi-MeasSubframeSet-r12
	
	0001100011

	CQI report interval
	ms
	20ms

	CQI delay
	
	16 or 26

	CSI reporting mode
	
	PUSCH3-0

	Max number of HARQ transmissions
	
	1

	Sub-band size
	RB
	6 (full size)

	Note 1:
PDCCH DCI format 0 and 2-bit CSI request shall be transmitted in downlink SF#0 for CSI subframe set0 and SF#5 for CSI subframe set1 when 
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 to allow CQI transmission on PUSCH in uplink subframe SF#4 and #9.


4 Conclusion

In this contribution we proposed following test cases and corresponding test parameters for TDD eIMTA CQI test:
· Test case 1A: Non-TM10 aperiodic CQI reporting requirement for feature group #7-3 only
· Test case 1B: TM10 aperiodic CQI reporting requirement for feature group #7-3 only
· Test case 2A: Non-TM10 periodic CQI reporting requirement for the feature group #7-1 & 7-3
· Test case 2B: Non-TM10 aperiodic CQI reporting requirement for the feature group #7-1 & 7-3
And the test applicability is proposed in table 2. 

We suggest that the proposals presented here could be considered in determining the CQI test cases for TDD eIMTA..
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