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1 Introduction

For LTE450 the maximum bandwidth is 5MHz. For BS the demodulation performance requirements cover all the bandwidth from 1.4MHz to 20MHz. So there is no test coverage issue. But for UE, most of the existing demodulation performance requirements and all the CSI performance requirements are based on 10MHz, which is supported by the existing bands. Only a number of demodulation performance requirements cover 5MHz bandwidth.

In this contribution, we will discuss the test coverage issue for LTE450 UE. According to RAN4/5 previous agreement, if UE can simultaneously support multiple LTE band, one band out of them can be chosen for the test. And all the bands except for LTE450, i.e., Band 31, can support 10MHz. Thus there would be no test coverage issue for multi-band UE. For UE only supporting Band 31 there would be problem. 
One straight forward solution is to duplicate all the performance requirements with changing the bandwidth from 10MHz to 5MHz. But it will be very time consuming. Considering that the restrict time plan of LTE450 WI and the test coverage problem due to not supporting 10MHz would be a special case in current stage of standardization, i.e. only for LTE450, we propose only to define a small set of demodulation and CSI tests, which would be the most useful in the early deployment for LTE450, and leave the more general issue of the narrow band demodulation and CSI test coverage for the future study.
2 Test coverage for multi-band UE
As discussed above, there would be no test coverage issue for UE supporting multiple LTE bands with one band supporting 10MHz.
· Observation 1: no new demodulation and CSI performance requirements should be added for UE supporting multiple LTE bands with one band supporting 10MHz.

3 Test coverage for single band UE
3.1 Demodulation performance requirements
In the early LTE450 deployment, the more useful transmission modes would be CRS based. And LTE450 is for FDD. So firstly we could down-select transmission modes to TM1, TM2 TM3, and TM4/6 with FDD duplexing mode. And in the current stage there is no CA scenario including LTE450. And since the demodulation requirements for FeICIC and CoMP are not finalized and these techniques would be used in more advanced stage of LTE deployment, we propose not to consider them in the LTE450 WI. And we also suggest precluding the Type-A receiver (MMSE-IRC) performance requirements and MBSFN performance requirements in LTE450 WI.
Regarding the bandwidth of the new additional requirements, one choice would be to define 5MHz demodulation performance requirements. The other one is to define the requirement with 1.4MHz. The latter one would be more scalable in the future. But we prefer 5MHz in LTE450 WI, since not all the UEs are optimized for 1.4MHz and 5MHz could be supported by all the bands currently and in the near future.
· Proposal 1: in LTE450 performance WI, define the 5MHz demodulation performance requirements with CRS based transmission modes and do not define requirements for CA, FeICIC, CoMP, Type-A receiver (MMSE-IRC) and MBSFN. 
· Proposal 2: in LTE450 performance WI, only define the demodulation performance requirements for FDD.

Based on above two proposals, we suggest focusing on TM1, TM2, TM3 and TM4 PDSCH test cases. 
And more detailed test parameters and simulation results are given in the companied paper [1].

3.1.1 TM1 test
Table 8.2.1.1.1-2 is copied from Table 8.2.1.1.1-2 in 36.101-b40. Among all the requirements, there are 7 test cases with bandwidth less than or equal to 5MHz.  Among them, four test cases could be directly used for LTE450 single band UE, which cover QPSK 1/3, 64QAM 3/4 and 16QAM 1/2 with single PRB allocation. Three test cases would need to be extended to UE category 2-8 for LTE450.
· Proposal 3: the existing 5MHz SIMO demodulation performance requirements which apply for UE category 1 are proposed to be extended to cover UE category 1-8 only for UE not supporting 10MHz bandwidth.
Table 8.2.1.1.1-2: Minimum performance (FRC)
	Test num.
	Bandwidth
	Reference channel
	OCNG pattern
	Propagation condition
	Correlation matrix and antenna config.
	Reference value
	UE category
	CA capability

	
	
	
	
	
	
	Fraction of maximum throughput (%)
	SNR (dB)
	
	

	1
	10 MHz
	R.2 FDD
	OP.1 FDD
	EVA5
	1x2 Low
	70
	-1.0
	1-8
	-

(Note 3)

	1A
	2x10 MHz
	R.2 FDD
	OP.1 FDD (Note 1)
	EVA5
	1x2 Low
	70
	-1.1
	3-8
	CL_A-A

(Note 2)

	2
	10 MHz
	R.2 FDD
	OP.1 FDD
	ETU70
	1x2 Low
	70
	-0.4
	1-8
	-

	3
	10 MHz
	R.2 FDD
	OP.1 FDD
	ETU300
	1x2 Low
	70
	0.0
	1-8
	-

	4
	10 MHz
	R.2 FDD
	OP.1 FDD
	HST
	1x2 Low
	70
	-2.4
	1-8
	-

	5
	1.4 MHz
	R.4 FDD
	OP.1 FDD
	EVA5
	1x2 Low
	70
	0.0
	1-8
	-

	6
	10 MHz
	R.3 FDD
	OP.1 FDD
	EVA5
	1x2 Low
	70
	6.7
	2-8
	-

	
	5 MHz
	R.3-1 FDD
	OP.1 FDD
	EVA5
	1x2 Low
	70
	6.7
	1 (Note 4)
	-

	7
	10 MHz
	R.3 FDD
	OP.1 FDD
	ETU70
	1x2 Low
	30
	1.4
	2-8
	-

	
	5 MHz
	R.3-1 FDD
	OP.1 FDD
	ETU70
	1x2 Low
	30
	1.4
	1 (Note 4)
	-

	8
	10 MHz
	R.3 FDD
	OP.1 FDD
	ETU300
	1x2 High
	70
	9.4
	2-8
	-

	
	5 MHz
	R.3-1 FDD
	OP.1 FDD
	ETU300
	1x2 High
	70
	9.4
	1 (Note 4)
	-

	9
	3 MHz
	R.5 FDD
	OP.1 FDD
	EVA5
	1x2 Low
	70
	17.6
	1-8
	-

	10
	5 MHz
	R.6 FDD
	OP.1 FDD
	EVA5
	1x2 Low
	70
	17.4
	2-8
	-

	
	5 MHz
	R.6-1 FDD
	OP.1 FDD
	EVA5
	1x2 Low
	70
	17.5
	1
	-

	11
	10 MHz
	R.7 FDD
	OP.1 FDD
	EVA5
	1x2 Low
	70
	17.7
	2-8
	-

	
	10 MHz
	R.7-1 FDD
	OP.1 FDD
	EVA5
	1x2 Low
	70
	16.7
	1
	-

	12
	10 MHz
	R.7 FDD
	OP.1 FDD
	ETU70
	1x2 Low
	70
	19.0
	2-8
	-

	
	10 MHz
	R.7-1 FDD
	OP.1 FDD
	ETU70
	1x2 Low
	70
	18.1
	1
	-

	13
	10 MHz
	R.7 FDD
	OP.1 FDD
	EVA5
	1x2 High
	70
	19.1
	2-8
	-

	
	10 MHz
	R.7-1 FDD
	OP.1 FDD
	EVA5
	1x2 High
	70
	17.8
	1
	-

	14
	15 MHz
	R.8 FDD
	OP.1 FDD
	EVA5
	1x2 Low
	70
	17.7
	2-8
	-

	
	15 MHz
	R.8-1 FDD
	OP.1 FDD
	EVA5
	1x2 Low
	70
	16.8
	1
	-

	15
	20 MHz
	R.9 FDD
	OP.1 FDD
	EVA5
	1x2 Low
	70
	17.6
	3-8
	-

	
	20 MHz
	R.9-2 FDD
	OP.1 FDD
	EVA5
	1x2 Low
	70
	17.3
	2
	-

	
	20 MHz
	R.9-1 FDD
	OP.1 FDD
	EVA5
	1x2 Low
	70
	16.7
	1
	-

	16
	3 MHz
	R.0 FDD
	OP.1 FDD
	ETU70
	1x2 Low
	30
	1.9
	1-8
	-

	17
	10 MHz
	R.1 FDD
	OP.1 FDD
	ETU70
	1x2 Low
	30
	1.9
	1-8
	-

	18
	20 MHz
	R.1 FDD
	OP.1 FDD
	ETU70
	1x2 Low
	30
	1.9
	1-8
	-

	19
	10 MHz
	R.41 FDD
	OP.1 FDD
	EVA5
	1x2 Low
	70
	-5.4
	1-8
	-

	20
	2x20 MHz
	R.42 FDD
	OP.1 FDD (Note 1)
	EVA5
	1x2 Low
	70
	-1.3
	5-8
	CL_A-A (Note 2), CL_C

	Note 1:
For CA test cases, the OCNG pattern applies for each CC.

Note 2:
30usec timing difference between two CCs is applied in inter-band CA case.

Note 3:
Test 1 may not be executed for UE-s for which Test 1A is applicable.
Note 4:
Test with 5MHz applies only for UE not supporting 10MHz in the band under test. And the applied UE Cateogry is 1-8.


3.1.2 TM2 test
The performance requirements for TM2 are given in the following tables. Table 8.2.1.2.1-2 and Table 8.2.1.2.2-1 are the requirements for 2Tx and 4Tx respectively.
Firstly we propose to extend 5MHz requirement of Test 1 for 2Tx transmit diversity to cover UE category 1-8. And secondly the performance requirement with 1.4MHz and 4Tx could apply for LTE450.

· Proposal 4: the existing 5MHz 2Tx transmit diversity demodulation performance requirement which applies for UE category 1 are proposed to be extended to cover UE category 1-8 only for UE not supporting 10MHz bandwidth.
Table 8.2.1.2.1-2: Minimum performance Transmit Diversity (FRC)

	Test number
	Band-width 
	Reference Channel
	OCNG Pattern
	Propagation Condition
	Correlation Matrix and Antenna Configuration
	Reference value
	UE Category

	
	
	
	
	
	
	Fraction of Maximum

Throughput (%)
	SNR (dB)
	

	1
	10 MHz
	R.11 FDD
	OP.1 FDD
	EVA5
	2x2 Medium
	70
	6.8
	2-8

	
	5 MHz
	R.11-2 FDD
	OP.1 FDD
	EVA5
	2x2 Medium
	70
	5.9
	1 (Note 1)

	2
	10 MHz
	R.10 FDD
	OP.1 FDD
	HST
	2x2 Low
	70
	-2.3
	1-8

	Note 1:
Test with 5MHz applies only for UE not supporting 10MHz in the band under test. And the applied UE Cateogry is 1-8.


Table 8.2.1.2.2-2: Minimum performance Transmit Diversity (FRC)

	Test number
	Band-width 
	Reference Channel
	OCNG Pattern
	Propagation Condition
	Correlation Matrix and Antenna Configuration
	Reference value
	UE Category

	
	
	
	
	
	
	Fraction of Maximum

Throughput (%)
	SNR (dB)
	

	1
	1.4 MHz
	R.12 FDD
	OP.1 FDD
	EPA5
	4x2 Medium
	70
	0.6
	1-8

	2
	10 MHz
	R.13 FDD
	OP.1 FDD
	ETU70
	4x2 Low
	70
	-0.9
	1-8


3.1.3 TM3 test
The existing TM3 demodulation performance requirements are based on 10MHz bandwidth. So the new performance requirements should be introduced for LTE450. 
Table 8.2.1.3.1-2 and Table 8.2.1.3.2-2 are the TM3 demodulation performance requirements for 2Tx and 4Tx. To reduce the new test case number and considering that 2Tx would be more widely used in the practical deployment, we propose to only introduce 2Tx TM3 demodulation performance requirement.
· Proposal 5: introduce one new 5MHz 2Tx TM3 demodulation performance requirement for UE not supporting 10MHz bandwidth.
Table 8.2.1.3.1-2: Minimum performance Large Delay CDD (FRC 2Tx)
	Test num.
	Band-width
	Referencechannel
	OCNG pattern
	Propa-

gation condi-tion
	Correlation matrix and antenna config.
	Reference value
	UE cate-

gory
	CA capa-

bility

	
	
	
	
	
	
	Fraction of maximum

Throughput (%)
	SNR (dB)
	
	

	1 (Note3)
	10 MHz
	R.11 FDD
	OP.1 FDD
	EVA70
	2x2 Low
	70
	13.0
	2-8
	-

(Note 2)

	
	5MHz
	R.11-2 FDD
	OP.1 FDD
	EVA70
	2x2 Low
	70
	TBD
	2-8
	-

(Note 2)

	1A
	2x10 MHz
	R.11 FDD
	OP.1 FDD (Note 1)
	EVA70
	2x2 Low
	70
	13.7
	3-8
	CL_A-A

	2
	2x20 MHz
	R.30 FDD
	OP.1 FDD (Note 1)
	EVA70
	2x2 Low
	70
	13.2
	3, 5-8
	CL_A-A, CL_C

	3
	2x20 MHz
	R.35-1 FDD
	OP.1 FDD (Note 1)
	EVA5
	2x2 Low
	70
	15.8 
	4
	CL_A-A, CL_C

	Note 1:
For CA test cases, the OCNG pattern applies for each CC.
Note 2:      Test 1 may not be executed for UE-s for which Test 1A is applicable.
Note 3:      The 5MHz test applies only for UE not supporting 10MHz.


Table 8.2.1.3.2-2: Minimum performance Large Delay CDD (FRC 4Tx)

	Test number
	Band-width 
	Reference Channel
	OCNG Pattern
	Propagation Condition
	Correlation Matrix and Antenna Configuration
	Reference value
	UE Category

	
	
	
	
	
	
	Fraction of Maximum

Throughput (%)
	SNR (dB)
	

	1
	10 MHz
	R.14 FDD
	OP.1 FDD
	EVA70
	4x2 Low
	70
	14.3
	2-8


3.1.4 TM4 test
The existing TM4 test cases are divided into two categories: single layer spatial multiplexing test and multi-layer spatial multiplexing test. Table 8.2.1.4.1-2 and Table 8.2.1.4.1A-2 correspond to the single layer performance requirements with 2Tx and 4Tx, respectively. Table 8.2.1.4.2-2 and Table 8.2.1.4.3-2 correspond to the multi-layer performance requirements with 2Tx and 4Tx, respectively.
According to the same reason is as TM3, i.e., to reduce the new test case number and considering that 2Tx would be more widely used in the practical deployment, we propose to only introduce 2Tx TM4 requirements for LTE450. And because PUSCH 3-x reporting modes are thought as more practical, we propose to further down-select PUSCH 3-1 as the reporting mode for LTE450. Therefore, one single layer TM4 test case and one multi-layer TM4 test case might need to be introduced. 
In accordance with the previous observations on the performance, the TM3 performance with 2Tx may outperform the TM4 performance with 2Tx. So to reduce the test case number, we suggest prioritizing TM3 test.

· Proposal 6: Put TM4 PDSCH test for LTE450 in low priority. If TM4 PDSCH test needed, introduce one new single layer TM4 test case and one new multi-layer TM4 test with PUSCH 3-1 reporting mode and 5MHz bandwidth for UE not supporting 10MHz bandwidth.
If the test case number was further reduced, the new multi-layer TM4 test should be introduced, since it would provide more information on UE implementation, e.g., channel estimation and noise estimation. 
Table 8.2.1.4.1-2: Minimum performance Single-Layer Spatial Multiplexing (FRC 2Tx)
	Test number
	Band-width 
	Reference Channel
	OCNG Pattern
	Propagation Condition
	Correlation Matrix and Antenna Configuration
	Reference value
	UE Category

	
	
	
	
	
	
	Fraction of Maximum

Throughput (%)
	SNR (dB)
	

	1
	10 MHz
	R.10 FDD
	OP.1 FDD
	EVA5
	2x2 Low
	70
	-2.5
	1-8

	2
	10 MHz
	R.10 FDD
	OP.1 FDD
	EPA5
	2x2 High
	70
	-2.3
	1-8

	2A (Note1)
	5MHz
	R.10-1 FDD
	OP.1 FDD
	EPA5
	2x2 High
	70
	TBD
	1-8

	Note 1:     Test with 5MHz applies only for UE not supporting 10MHz in the band under test.


Table 8.2.1.4.1A-2: Minimum performance Single-Layer Spatial Multiplexing (FRC 4Tx)

	Test number
	Band-width 
	Reference Channel
	OCNG Pattern
	Propagation Condition
	Correlation Matrix and Antenna Configuration
	Reference value
	UE Category

	
	
	
	
	
	
	Fraction of Maximum

Throughput (%)
	SNR (dB)
	

	1
	10 MHz
	R.13 FDD
	OP.1 FDD
	EVA5
	4x2 Low
	70
	-3.2
	1-8


Table 8.2.1.4.2-2: Minimum performance Multi-Layer Spatial Multiplexing (FRC 2Tx)
	Test number
	Band-width 
	Reference Channel
	OCNG Pattern
	Propagation Condition
	Correlation Matrix and Antenna Configuration
	Reference value
	UE Category

	
	
	
	
	
	
	Fraction of Maximum

Throughput (%)
	SNR (dB)
	

	1
	10 MHz
	 R.35 FDD
	OP.1 FDD
	 EPA5
	2x2 Low
	70
	18.9
	2-8

	2
	10 MHz
	R.11 FDD
	OP.1 FDD
	ETU70
	2x2 Low
	70
	14.3
	2-8

	2A (Note 1)
	5 MHz
	R.11-2 FDD
	OP.1 FDD
	ETU70
	2x2 Low
	70
	TBD
	2-8

	Note 1:      Test with 5MHz applies only for UE not supporting 10MHz in the band under test.


Table 8.2.1.4.3-2: Minimum performance Multi-Layer Spatial Multiplexing (FRC 4Tx)

	Test num.
	Band-width
	Referencechannel
	OCNG pattern
	Propa-

gation condi-tion
	Correlation matrix and antenna config.
	Reference value
	UE cate-

gory
	CA capa-

bility

	
	
	
	
	
	
	Fraction of maximum throughput (%)
	SNR (dB)
	
	

	1
	10 MHz
	R.36 FDD
	OP.1 FDD
	EPA5
	4x2 Low
	70
	14.7
	2-8
	-

	2
	2x10 MHz
	R.14 FDD
	OP.1 FDD (Note 1)
	EVA5
	4x2 Low
	70
	10.8
	3-8
	CL_A-A

	3
	2x20 MHz
	TBD
	OP.1 FDD (Note 1)
	EVA5
	4x2 Low
	70
	TBD
	5-8
	TBD

	Note 1:
For CA test cases, the OCNG pattern applies for each CC.


3.1.5 PDCCH/PCFICH, PHICH and PBCH tests
Firstly the PDCCH/PCFICH performance under narrow bandwidth could be implicitly tested during PDSCH test. Secondly, there are one 5MHz PDCCH/PCFICH performance requirement with 4Tx and 2CCE. So to reduce the test case number, we propose that
· Proposal 7: do not introduce a new PDCCH/PCFICH performance requirement with bandwidth less than or equal to 5MHz for LTE450.

For PHICH, there is one 5MHz requirement with 4Tx. So to reduce the test case number, we propose that

· Proposal 8: do not introduce a new PHICH performance requirement with bandwidth less than or equal to 5MHz for LTE450.
For PBCH, all the performance requirements are based on 1.4MHz. So
· Observation 2: all the PBCH performance requirements apply for LTE450 single band UE.
3.2 CSI performance requirements
Due to the similar reason as those for the demodulation performance test, we propose that:
· Proposal 9: in LTE450 performance WI, define the 5MHz CSI performance requirements with CRS based transmission modes and do not define requirements for CA, FeICIC, CoMP and Type-A receiver (MMSE-IRC). 

· Proposal 10: in LTE450 performance WI, only define the CSI performance requirements for FDD.

The test coverage of the Rel-8 CSI performance requirements are designed with respect to the CSI reporting modes. To reduce the test case number and simplify the effort for the single band LTE450 UE, we propose to just select the more widely used reporting modes for the test. In that way, we propose to prioritize PUCCH 1-x (periodic CQI) and PUSCH 3-x (aperiodic CQI) reporting modes.

3.2.1 CQI definition test
For CQI definition test, we propose to add one PUCCH 1-0 CQI definition test. One new table might need to be added as following. And the existing test metrics are proposed to reuse. More detailed test parameters are given in [2].
· Proposal 11: introduce one new 5MHz based PUCCH 1-0 CQI definition test under AWGN for UE not supporting 10MHz bandwidth to cover the periodic CSI reporting mode. And the existing test metrics are proposed to reuse
Table 9.2.1.1-2: PUCCH 1-0 static test (FDD 5MHz)

	Parameter
	Unit
	Test 1
	Test 2

	Bandwidth
	MHz
	5

	PDSCH transmission mode
	
	1

	Downlink power allocation
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	Propagation condition and antenna configuration
	
	AWGN (1 x 2)

	SNR (Note 2)
	dB
	0
	1
	6
	7
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	 dB[mW/15kHz]
	-98
	-97
	-92
	-91
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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 = 5

	cqi-pmi-ConfigurationIndex
	
	6

	Note 1:
Reference measurement channel 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.


3.2.2 CQI fading test
For CQI fading test, we propose to add one new 5MHz PUSCH 3-0 CQI frequency selective test. The main change is the sub-band size for CQI reporting, i.e, from 6PRB (10MHz) to 4PRB (5MHz). The new tables might need to be added as following. And the existing test metrics are proposed to reuse. More detailed test parameters are given in [2].
· Proposal 12: introduce one new 5MHz based PUSCH 3-0 CQI frequency selective test for UE not supporting 10MHz bandwidth to cover the aperiodic CSI reporting mode.

Table 9.3.1.1.1-3 Sub-band test for single antenna transmission (FDD 5MHz)

	Parameter
	Unit
	Test 1
	Test 2

	Bandwidth
	MHz
	5 MHz

	Transmission mode
	
	1 (port 0)

	Downlink power allocation
	
[image: image5.wmf]A

r


	dB 
	0

	
	
[image: image6.wmf]B

r


	dB
	0

	
	(
	dB
	0

	 SNR (Note 3)
	 dB
	[9]
	[10]
	[14]
	[15]
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	dB[mW/15kHz]
	-89
	-88
	-84
	-83
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	dB[mW/15kHz]
	-98
	-98

	Propagation channel
	
	Clause B.2.4 with 
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	Antenna configuration
	
	1 x 2

	Reporting interval
	ms
	5

	CQI delay
	ms
	8

	Reporting mode
	
	PUSCH 3-0

	Sub-band size
	RB
	4 (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 according to Table A.4-4b 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 9.3.1.1.1-4 Minimum requirement (FDD 5MHz)

	
	Test 1
	Test 2

	 [%]
	2
	2

	 [%]
	TBD
	TBD

	 
	TBD
	TBD

	UE Category
	1-8
	1-8


3.2.3 PMI test

Since PMI has already been implicitly tested in TM4 PDSCH test and the throughput based on PMI feedback is used at least partially as the test metric, we propose not to introduce the new narrow bandwidth PMI requirements for LTE450.
· Proposal 13: do not introduce a new PMI performance requirement with bandwidth less than or equal to 5MHz for LTE450.
3.2.4 RI test

Given the string time plan for LTE450 performance work item, RAN4 would not have sufficient time to discuss the RI test with 5MHz. We propose not to introduce the new RI test for LTE450.

Firstly the existing Rel-8 RI test is based on TM4, whose performance could be verified by TM4 PDSCH test. And if 2Tx was deployed, the performance of TM3 would be better than TM4. But there is no TM3 based RI test. 
Secondly, the existing RI test seems a little loose. For example, the test metric of RI test 1 is gamma2 ≥ 1, which means that UE only report RI=2 will pass the test. As we know, the desired rank in low SNR and under low correlation channel should be one. 
And considering the previous experience on the discussion of RI test in Rel-8~Rel-11, it seems that we could de-prioritize RI test for LTE450.

· Proposal 14: do not introduce a new RI performance requirement with bandwidth less than or equal to 5MHz for LTE450.
4 Future work on the demodulation/CSI requirements for narrow bands
Although the achievable test coverage according the discussion in previous sections is not ideal for the bands not supporting 10MHz, the primary demodulation/CSI functionality and performance could be verified by the solutions provided above for LTE450.

To solve the whole test coverage issue for the potential narrow bands would be out of the scope of LTE450 performance work item and may need more time. Depending on the inputs from the operators, if more and more bands not supporting 10MHz are proposed, maybe a specific work item is needed to solve the issue.
5 Conclusions
In this paper, the test coverage issue of demodulation/CSI requirements are discussed for LTE450 which does not support 10MHz bandwidth.
For UE supporting multiple LTE bands, we observe that 

· Observation 1: no new demodulation and CSI performance requirements should be added for UE supporting multiple LTE bands with one band supporting 10MHz.

For UE supporting one LTE450, we have the following proposals for demodulation requirements:
· Proposal 1: in LTE450 performance WI, define the 5MHz demodulation performance requirements with CRS based transmission modes and do not define requirements for CA, FeICIC, CoMP, Type-A receiver (MMSE-IRC) and MBSFN. 

· Proposal 2: in LTE450 performance WI, only define the demodulation performance requirements for FDD.

· Proposal 3: the existing 5MHz SIMO demodulation performance requirements which apply for UE category 1 are proposed to be extended to cover UE category 1-8 only for UE not supporting 10MHz bandwidth.
· Proposal 4: the existing 5MHz 2Tx transmit diversity demodulation performance requirement which applies for UE category 1 are proposed to be extended to cover UE category 1-8 only for UE not supporting 10MHz bandwidth.
· Proposal 5: introduce one new 5MHz 2Tx TM3 demodulation performance requirement for UE not supporting 10MHz bandwidth.
· Proposal 6: Put TM4 PDSCH test for LTE450 in low priority. If TM4 PDSCH test needed, introduce one new single layer TM4 test case and one new multi-layer TM4 test with PUSCH 3-1 reporting mode and 5MHz bandwidth for UE not supporting 10MHz bandwidth.
· Proposal 7: do not introduce a new PDCCH/PCFICH performance requirement with bandwidth less than or equal to 5MHz for LTE450.

· Proposal 8: do not introduce a new PHICH performance requirement with bandwidth less than or equal to 5MHz for LTE450.
· Observation 2: all the PBCH performance requirements apply for LTE450 single band UE.

For UE supporting one LTE450, we have the following proposals for CSI requirements:
· Proposal 9: in LTE450 performance WI, define the 5MHz CSI performance requirements with CRS based transmission modes and do not define requirements for CA, FeICIC, CoMP and Type-A receiver (MMSE-IRC). 

· Proposal 10: in LTE450 performance WI, only define the CSI performance requirements for FDD.

· Proposal 11: introduce one new 5MHz based PUCCH 1-0 CQI definition test under AWGN for UE not supporting 10MHz bandwidth to cover the periodic CSI reporting mode. And the existing test metrics are proposed to reuse

· Proposal 12: introduce one new 5MHz based PUSCH 3-0 CQI frequency selective test for UE not supporting 10MHz bandwidth to cover the aperiodic CSI reporting mode.

· Proposal 13: do not introduce a new PMI performance requirement with bandwidth less than or equal to 5MHz for LTE450.
· Proposal 14: do not introduce a new RI performance requirement with bandwidth less than or equal to 5MHz for LTE450.
And to solve the whole test coverage issue for the potential narrow bands would be beyond the scope of LTE450 performance work item and may need more time. If more and more bands not supporting 10MHz are proposed, maybe a specific work item is needed to solve the issue.
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