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	Reason for change:
	The CSI performance requirements for MTC are still TBD. The FDD reference channel for MTC CSI tests should be applied to both FDD and HD-FDD, and the scheduling pattern should be specified.
The titles of the requirements indicate that the requirements are applicable for FDD, HD-FDD and TDD, which was thought of redundent.

The new DL UE category 0 is introduced for MTC, and there is no new UE category 0. So the new requirements are applicabble to DL UE cateogry 0.

Following the same way for MTC demodulation performance requirements, a scheduling pattern should be introduced to make the FDD requirements be reused for HD-FDD UE.

	
	

	Summary of change:
	Introduce MTC CSI performance requirements.
· 1Rx CQI definition test: two test points at -1/0dB and 6/7dB, and the 0.1 BLER criterion and 90% reported CQI distribution are applied.

· 1Rx CQI fading test: two test points at 8/9dB and 13/14dB, and the test metrics of two side percentile distribution, throughput gain and BLER for randomly transmission are applied.

Correct the titiles for each sub-clauses.

Change the UE category to DL UE category.

And add the scheduling pattern for FDD/HD-FDD reference channel for MTC CSI tests.
Comparing to CR of R4-152521, we remove the square brackets on CQI definition tests after the checking, and still put the values for the CQI fading test in square brackets.
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	Other comments:
	The CR is on top of R4-152521. Comparing R4-152521, we add the test points for CQI fading test, and change DL UE category 0 to UE DL category 0 to align with RAN2 specification. And we add the requirements for CQI fading test.


<< Start of change>>
9.7

CSI reporting (Single receiver antenna)
The number of receiver antennas NRX assumed for the minimum performance requirement in this clause is 1.
9.7.1
CQI reporting definition under AWGN conditions
9.7.1.1
FDD and half-duplex FDD
The following requirements apply to UE DL Category 0. For the parameters specified in Table 9.7.1.1-1, and using the downlink physical channels specified in tables C.3.2-1 and C.3.2-2, the reported CQI value according to RC.16 FDD in Table A.4-1 shall be in the range of ±1 of the reported median more than 90% of the time. If the PDSCH BLER using the transport format indicated by median CQI is less than or equal to 0.1, the BLER using the transport format indicated by the (median CQI + 1) shall be greater than 0.1. If the PDSCH BLER using the transport format indicated by the median CQI is greater than 0.1, the BLER using transport format indicated by (median CQI – 1) shall be less than or equal to 0.1.
Table 9.7.1.1-1: PUCCH 1-0 static test (FDD and half-duplex FDD)

	Parameter
	Unit
	Test 1
	Test 2

	Bandwidth
	MHz
	10

	PDSCH transmission mode
	
	1

	Downlink power allocation
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	Propagation condition and antenna configuration
	
	AWGN (1 x 1)

	SNR (Note 2)
	dB
	[0]
	[1]
	[6]
	[7]
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	dB[mW/15kHz]
	-98
	-98

	Max number of HARQ transmissions
	
	1

	Physical channel for CQI reporting
	
	PUCCH Format 2

	PUCCH Report Type
	
	4

	Reporting periodicity 
	ms
	Npd = 40

	cqi-pmi-ConfigurationIndex
	
	41

	Note 1:
Reference measurement channel RC.16 FDD according to Table A.4-1 with one sided dynamic OCNG Pattern OP.1 FDD as described in Annex A.5.1.1.

Note 2:
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.


9.7.1.2
TDD
The following requirements apply to UE DL Category 0. For the parameters specified in Table 9.7.1.2-1, and using the downlink physical channels specified in tables C.3.2-1 and C.3.2-2, the reported CQI value according to RC.16 TDD in Table A.4-1 shall be in the range of ±1 of the reported median more than 90% of the time. If the PDSCH BLER using the transport format indicated by median CQI is less than or equal to 0.1, the BLER using the transport format indicated by the (median CQI + 1) shall be greater than 0.1. If the PDSCH BLER using the transport format indicated by the median CQI is greater than 0.1, the BLER using transport format indicated by (median CQI – 1) shall be less than or equal to 0.1.

Table 9.7.1.2-1: PUCCH 1-0 static test (TDD)

	Parameter
	Unit
	Test 1
	Test 2

	Bandwidth
	MHz
	10

	PDSCH transmission mode
	
	1

	Uplink downlink configuration
	
	2

	Special subframe configuration
	
	4

	Downlink power allocation
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	Propagation condition and antenna configuration
	
	AWGN (1 x 1)

	SNR (Note 2)
	dB
	[0]
	[1]
	[6]
	[7]
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	dB[mW/15kHz]
	-98
	-98

	Max number of HARQ transmissions
	
	1

	Physical channel for CQI reporting
	
	PUSCH (Note 3)

	PUCCH Report Type
	
	4

	Reporting periodicity 
	ms
	Npd = 5

	cqi-pmi-ConfigurationIndex
	
	3

	ACK/NACK feedback mode
	
	Multiplexing

	Note 1:
Reference measurement channel RC.16 TDD according to Table A.4-1 with one sided dynamic OCNG Pattern OP.1 TDD as described in Annex A.5.2.1.

Note 2:
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 3:
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#3 and #8 to allow periodic CQI to multiplex with the HARQ-ACK on PUSCH in uplink subframe SF#7 and #2.


9.7.2
CQI reporting under fading conditions
9.7.2.1
FDD and half-duplex FDD
For the parameters specified in Table 9.7.2.1-1, and using the downlink physical channels specified in Annex C.3.2, the minimum requirements are specified in Table 9.7.2.1-2 and by the following 

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 greater or equal to [0.05]. 

The requirements only apply for sub-bands of full size and the random scheduling across the sub-bands is done by selecting a new sub-band in each TTI for FDD and in each available downlink transmission instance for half-duplex FDD.

Table 9.7.2.1-1 Sub-band test for single antenna transmission (FDD and half-duplex FDD)

	Parameter
	Unit
	Test 1
	Test 2

	Bandwidth
	MHz
	10 MHz

	Transmission mode
	
	1 (port 0)

	Downlink power allocation
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	Propagation channel
	
	Clause B.2.4 with 
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	Antenna configuration
	
	1 x 1

	Reporting interval
	ms
	8

	CQI delay
	ms
	8

	Reporting mode
	
	PUSCH 3-0

	Sub-band size
	RB
	6 (full size)

	Max number of HARQ transmissions
	
	1

	Note 1:
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)

Note 2:
Reference measurement channel RC.16 FDD according to Table A.4-1 with one/two sided dynamic OCNG Pattern OP.1/2 FDD as described in Annex A.5.1.1/2.

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.



Table 9.7.2.1-2 Minimum requirement (FDD)

	
	Test 1
	Test 2

	 [%]
	[2]
	[2]

	 [%]
	[55]
	[55]

	 
	[1.1]
	[1.1]

	UE DL Category
	0
	0


9.7.2.2
TDD
For the parameters specified in Table 9.7.2.2-1, and using the downlink physical channels specified in Annex C.3.2, the minimum requirements are specified in Table 9.7.2.2-2 and by the following 

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 greater or equal to [0.05]. 

The requirements only apply for sub-bands of full size and the random scheduling across the sub-bands is done by selecting a new sub-band in each available downlink transmission instance for TDD.

Table 9.7.2.2-1 Sub-band test for single antenna transmission (TDD)

	Parameter
	Unit
	Test 1
	Test 2

	Bandwidth
	MHz
	10 MHz

	Transmission mode
	
	1 (port 0)

	Downlink power allocation
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	Uplink downlink configuration
	
	2

	Special subframe configuration
	
	4

	 SNR (Note 3)
	 dB
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	Propagation channel
	
	Clause B.2.4 with 
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	Antenna configuration
	
	1 x 1

	Reporting interval
	ms
	5

	CQI delay
	ms
	10 or 11

	Reporting mode
	
	PUSCH 3-0

	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 subframe not later than SF#(n-4), this reported subband or wideband CQI cannot be applied at the eNB downlink before SF#(n+4)

Note 2:
Reference measurement channel RC.16 TDD according to Table A.4-1 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.



Table 9.7.2.2-2 Minimum requirement (TDD)

	
	Test 1
	Test 2

	 [%]
	[2]
	[2]

	 [%]
	[55]
	[55]

	 
	[1.1]
	[1.1]

	UE DL Category
	0
	0


<< Unchanged part omitted>>
Table A.4-1: CSI reference measurement channels
	RMC Name
	Duplex
	CH-BW
	Alloc. RB-s
	UL/DL Config
	Alloc. SF-s
	MCS Scheme
	Nr. HARQ Proc.
	Max. nr HARQ Trans.
	Notes

	1 CRS Port

	RC.1 FDD
	FDD
	10
	50
	-
	
	MCS.1
	8
	1
	

	RC.1 TDD
	TDD
	10
	50
	Note 3
	
	MCS.1
	10
	1
	

	RC.3 FDD
	FDD
	10
	6
	-
	
	MCS.10
	8
	1
	

	RC.3 TDD
	TDD
	10
	6
	Note 3
	
	MCS.10
	10 or 7 (Note 8)
	1
	

	RC.4 FDD
	FDD
	10
	15
	-
	
	MCS.15
	8
	1
	Note 6

	RC.4 TDD
	TDD
	10
	15
	Note 3
	
	MCS.15
	10
	1
	Note 6

	RC.5 FDD
	FDD
	10
	3
	-
	
	MCS.17
	8
	1
	

	RC.5 TDD
	TDD
	10
	3
	Note 3
	
	MCS.17
	10
	1
	

	RC.14 FDD
	FDD
	5
	25
	-
	
	MCS.14
	8
	1
	

	RC.15 FDD
	FDD
	5
	15
	-
	
	MCS.15
	8
	1
	Note 6

	RC.16 FDD
	FDD/HD-FDD
	10
	2
	
	
	MCS.20
	8
	1
	Note 8,10

	RC.16 TDD
	TDD
	10
	2
	Note 3
	
	MCS.20
	10
	1
	Note 8

	2 CRS Ports

	RC.2 FDD
	FDD
	10
	50
	-
	
	MCS.2
	8
	1
	

	RC.2 TDD
	TDD
	10
	50
	Note 3
	
	MCS.2
	7
	1
	

	RC.6 FDD
	FDD
	10
	15
	-
	
	MCS.16
	8
	1
	Note 6

	RC.6 TDD
	TDD
	10
	15
	Note 3
	
	MCS.16
	7
	1
	Note 6

	4 CRS Ports

	RC.16 FDD
	FDD
	10
	50
	-
	
	MCS.18
	8
	1
	

	RC.14 TDD
	TDD
	10
	50
	Note 3
	
	MCS.18
	7
	1
	

	1 CRS Port + CSI-RS

	RC.8 FDD
	FDD
	10
	6
	-
	Non
CSI-RS
	MCS.11
	8
	1
	

	
	
	
	
	
	2 CSI-RS
	MCS.12
	
	
	

	RC.8 TDD
	TDD
	10
	6
	Note 3
	Non
CSI-RS
	MCS.11
	10
	1
	

	
	
	
	
	
	2 CSI-RS
	MCS.12
	
	
	

	RC.9 FDD
	FDD
	10
	50
	-
	Non
CSI-RS
	MCS.3
	8
	1
	

	
	
	
	
	
	2 CSI-RS
	MCS.4
	
	
	

	RC.9 TDD
	TDD
	10
	50
	Note 3
	Non
CSI-RS
	MCS.3
	7
	1
	

	
	
	
	
	
	2 CSI-RS
	MCS.4
	
	
	

	2 CRS Port + CSI-RS

	RC.7 FDD
	FDD
	10
	50
	-
	Non
CSI-RS
	MCS.5
	8
	1
	

	
	
	
	
	
	4 CSI-RS
	MCS.7
	
	
	

	RC.7 TDD
	TDD
	10
	50
	Note 3
	Non
CSI-RS
	MCS.5
	10
	1
	

	
	
	
	
	
	8 CSI-RS
	MCS.8
	
	
	

	RC.11 FDD
	FDD
	10
	50
	-
	Non
CSI-RS
	MCS.5
	8
	1
	

	
	
	
	
	
	2 CSI-RS
	MCS.6
	
	
	

	RC.11 TDD
	TDD
	10
	50
	Note 3
	Non
CSI-RS
	MCS.5
	10
	1
	

	
	
	
	
	
	2 CSI-RS
	MCS.6
	
	
	

	RC.17 FDD
	FDD
	10
	6
	-
	Non
CSI-RS
	MCS.13
	8
	1
	

	
	
	
	
	
	4 CSI-RS
	MCS.19
	
	
	

	RC.15 TDD
	TDD
	10
	6
	Note 3
	Non
CSI-RS
	MCS.13
	7
	1
	

	
	
	
	
	
	4 CSI-RS
	MCS.19
	
	
	

	1 CRS Port + CSI-RS + CSI-IM

	RC.13 FDD
	FDD
	10
	50
	-
	Non CSI-RS/IM
	MCS.3
	8
	1
	

	
	
	
	
	
	CSI-RS/IM
	N/A
	
	
	

	RC.13 TDD
	TDD
	10
	50
	Note 3
	Non CSI-RS/IM
	MCS.3
	10
	1
	

	
	
	
	
	
	CSI-RS/IM
	N/A
	
	
	

	2 CRS Port + CSI-RS + CSI-IM

	RC.10 FDD
	FDD
	10
	50
	-
	Non
CSI-RS
	MCS.5
	8
	1
	

	
	
	
	
	
	4 CSI-RS, 
1 CSI process
	MCS.8
	
	
	

	RC.10 TDD
	TDD
	10
	50
	Note 3
	Non
CSI-RS
	MCS.5
	10
	1
	

	
	
	
	
	
	8 CSI-RS,
1 CSI process
	MCS.9
	
	
	

	RC.12 FDD
	FDD
	10
	6
	-
	Non CSI-RS/IM
	MCS.13
	8
	1
	

	
	
	
	
	
	CSI-RS/IM
	N/A
	
	
	

	RC.12 TDD
	TDD
	10
	6
	Note 3
	Non CSI-RS/IM
	MCS.13
	10
	1
	

	
	
	
	
	
	CSI-RS/IM
	N/A
	
	
	

	Note 1:
3 symbols allocated to PDCCH.

Note 2:
For FDD only subframes 1, 2, 3, 4, 6, 7, 8 and 9 are allocated to avoid PBCH and synchronization signal overhead.

Note 3:
TDD UL-DL configuration as specified in the individual tests.

Note 4:
For TDD when UL-DL configuration 1 is used only subframes 4 and 9 are allocated to avoide PBCH and synchronizaiton signal overhead. 

Note 5:
For TDD when UL-DL configuration 2 is used only subframes 3, 4, 8, and 9 are allocated to avoid PBCH and synchronization signal overhead.

Note 6:
Centered within the Transmission Bandwidth Configuration (Figure 5.6-1).

Note 7:
Only subframes 2, 3, 4, 7, 8 and 9 are allocated to avoid PBCH and synchronization signal overhead.

Note 8:
Allocate PDSCH on 5th and 6th PRBs within a subband.
Note 9: 
The number of HARQ processes is 10 for TDD UL/DL configuration 2 and 7 for TDD UL/DL configuration 1.
Note 10: 
The downlink subframes are scheduled at the 1st, 2nd, 8th, 9th, 16th, 17th, 18th, 24th, 26th, 32nd, 33rd, 34th subframes every 40ms. Information bit payload is available if downlink subframe is scheduled.(starting from 0th subframe)


<< End of change>>
