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1
Introduction
At RAN#60 meeting in June 2013, a RAN5 work item for Conformance Test Aspects of LTE Carrier Aggregation Enhancements was approved [1]. Some receiver test cases have been added to TS 36.521-1, but there are many FFS parts still.

2
Discussion
As described in TS 36.101 [2], carrier center frequency of UL PCC is specified at Note 3 in Table 2-1 in 7.3.1A Minimum requirements (QPSK) for CA as “The carrier center frequency of PCC in the UL operating band is configured closer to the DL operating band.” The reason why is that reference sensitivity test case need to be checked the impact from UL PCC to DL SCC, that is, PCC need to be allocated high range in receiver test cases. In addition, since UL PCC and DL SCC allocation should be as close as possible, Wgap should be biggest value for each requirement. From this fact, Wgap is important parameter for Intra-band non-contiguous CA receiver test cases and it should be described in test configuration table. Also, as described in some notes in Table 2-1, RBstart of UL PCC resource blocks allocation depends on each configuration and this information should be defined in test configuration table in the same way as Intra-band contiguous CA.
Table 2-1: Intra-band non-contiguous CA uplink configuration for reference sensitivity

	CA configuration
	Aggregated channel bandwidth (PCC+SCC)
	Wgap / [MHz]
	UL PCC allocation
	ΔRIBNC (dB)
	Duplex mode

	CA_3A-3A
	25RB+25RB 
	45.0 < Wgap ≤ 65.0 
	121
	4.7
	FDD

	
	
	0.0 < Wgap ≤ 45.0 
	251
	0
	

	
	25RB+50RB 
	40.0 < Wgap ≤ 60.0 
	121
	3.8 
	

	
	
	0.0 < Wgap ≤ 40.0 
	251
	0
	

	
	25RB+75RB 
	35.0 < Wgap ≤ 55.0 
	121
	3.6 
	

	
	
	0.0 < Wgap ≤ 35.0 
	251
	0
	

	
	25RB+100RB 
	30.0 < Wgap ≤ 50.0 
	121
	3.4 
	

	
	
	0.0 < Wgap ≤ 30.0 
	251
	0
	

	
	50RB+25RB 
	30.0 < Wgap ≤ 60.0 
	129
	5.1 
	

	
	
	0.0 < Wgap ≤ 30.0 
	321
	0
	

	
	50RB+50RB 
	25.0 < Wgap ≤ 55.0 
	129
	4.3 
	

	
	
	0.0 < Wgap ≤ 25.0 
	321
	0
	

	
	50RB+75RB 
	20.0 < Wgap ≤ 50.0 
	129
	3.8 
	

	
	
	0.0 < Wgap ≤ 20.0 
	321
	0
	

	
	50RB+100RB 
	15.0 < Wgap ≤ 45.0 
	129
	3.4 
	

	
	
	0.0 < Wgap ≤ 15.0 
	321
	0
	

	
	75RB+25RB 
	25.0 < Wgap ≤ 55.0 
	1210
	6.0 
	

	
	
	0.0 < Wgap ≤ 25.0 
	321
	0
	

	
	75RB+50RB 
	20.0 < Wgap ≤ 50.0 
	1210
	4.7 
	

	
	
	0.0 < Wgap ≤ 20.0 
	321
	0
	

	
	75RB+75RB 
	15.0 < Wgap  ≤ 45.0 
	1210
	4.2 
	

	
	
	0.0 < Wgap ≤ 15.0 
	321
	0
	

	
	75RB+100RB 
	10.0 < Wgap ≤ 40.0 
	1210
	3.8 
	

	
	
	0.0 < Wgap ≤ 10.0 
	321
	0
	

	
	100RB+25RB 
	15.0 < Wgap ≤ 50.0 
	1611
	6.5 
	

	
	
	0.0 < Wgap ≤ 15.0 
	321
	0
	

	
	100RB+50RB 
	10.0 < Wgap ≤ 45.0 
	1611
	5.1 
	

	
	
	0.0 < Wgap  ≤ 10.0 
	321
	0
	

	
	100RB+75RB 
	5.0 < Wgap ≤ 40.0 
	1611
	4.5 
	

	
	
	0.0 < Wgap  ≤ 5.0 
	321
	0
	

	
	100RB+100RB 
	0.0 < Wgap ≤ 35.0 
	1611
	4.1 
	

	CA_4A-4A
	NOTE 6
	NOTE 7
	NOTE 8
	0.0
	FDD

	CA_7A_7A
	50RB+50RB
	25.0 < Wgap ≤ 50.0
	321
	0.0
	FDD

	
	
	0.0 < Wgap ≤ 25.0
	501
	0.0
	

	
	75RB+25RB
	20.0 < Wgap ≤ 50.0
	321
	0.0
	

	
	
	0.0 < Wgap ≤ 20.0
	501
	0.0
	

	
	75RB+50RB
	20.0 < Wgap ≤ 45.0
	321
	0.0
	

	
	
	0.0 < Wgap ≤ 20.0
	501
	0.0
	

	
	75RB+75RB
	15.0 < Wgap ≤ 40.0
	321
	0.0
	

	
	
	0.0 < Wgap ≤ 15.0
	501
	0.0
	

	
	100RB+75RB
	15.0 < Wgap ≤ 35.0
	361
	0.0
	

	
	
	0.0 < Wgap ≤ 15.0
	501
	0.0
	

	
	100RB+100RB
	15.0 < Wgap ≤ 30.0
	321
	0.0
	

	
	
	0.0 < Wgap ≤ 15.0
	451
	0.0
	

	CA_23A-23A
	NOTE 6
	NOTE 7
	NOTE 8
	0.0
	FDD

	CA_25A-25A
	25RB+25RB
	30.0 < Wgap ≤ 55.0
	101
	5.0
	FDD

	
	
	0.0 < Wgap ≤ 30.0
	251
	0.0
	

	
	25RB+50RB
	25.0 < Wgap ≤ 50.0
	101
	4.5
	

	
	
	0.0 < Wgap ≤ 25.0
	251
	0.0
	

	
	50RB+25RB
	15.0 < Wgap ≤ 50.0
	104
	5.5
	

	
	
	0.0 < Wgap ≤ 15.0
	321
	0.0
	

	
	50RB+50RB
	10.0 < Wgap ≤ 45.0
	104
	5.0
	

	
	
	0.0 < Wgap ≤ 10.0
	321
	0.0
	

	CA_41A-41A
	NOTE 6
	NOTE 7
	NOTE 8
	0.0
	TDD

	NOTE 1:
1 refers to the UL resource blocks shall be located as close as possible to the downlink operating band but confined within the transmission.
NOTE 2:
Wgap is the sub-block gap between the two sub-blocks.

NOTE 3:
The carrier center frequency of PCC in the UL operating band is configured closer to the DL operating band.
NOTE 4:
4 refers to the UL resource blocks shall be located at RBstart=33.

NOTE 5:
For the TDD intra-band non-contiguous CA configurations, the minimum requirements apply only in synchronized operation between all component carriers.

NOTE 6:
All combinations of channel bandwidths defined in Table 5.6A.1-3.

NOTE 7:
All applicable sub-block gap sizes.

NOTE 8:
The PCC allocation is same as Transmission bandwidth configuration NRB as defined in Table 5.6-1. 

NOTE 9:
9 refers to the UL resource blocks shall be located at RBstart=25.

NOTE 10:
10 refers to the UL resource blocks shall be located at RBstart=35.

NOTE 11:
11 refers to the UL resource blocks shall be located at RBstart=50.


At the next step, test configuraions and test points need to be considered. 

· Test frequencies for receiver test cases can be decided and carrier center frequency of PCC can be assigned only high range because “The carrier center frequency of PCC in the UL operating band is configured closer to the DL operating band.” And carrier center frequency of SCC can be calculated from PCC frequency and Wgap. 
· Test CC combination setting should be selected based on what test points can be worst case. In theory, the wider UL PCC bandwidth configuration is, the more stringent the impact to DL SCC becomes, because intermodulation can be affected to DL SCC. From this fact, the channel bandwidth of PCC should include maximum bandwidth in each CA configuration.

· As described in [2], reference sensitivity of inra-band non-contiguous test needs to measure PCC with the condition which UL configuration is same as LTE Rel-8 test and DL configuration is set as CA state and to measure SCC with both UL and DL configuration is as CA state. However, there is no description about the order of measuring PCC and SCC in the other receiver test cases. Thus, test configuration table for reference sensitivity needs UL PCC allocation for PCC measuremet based on LTE Rel-8 test and for the other receiver test does not need this allocation.
Thus, our proposal of test configuration table and test points for Intra-band non-contiguous CA reference sensitivity test is shown in Table 2-2 and for the other receiver test is in Table 2-3. Note that test points for the other receiver test cases are example.
Table 2-2: Intra-band non-contiguous CA uplink configuration for reference sensitivity

	Initial Conditions

	Test Environment as specified in TS 36.508[7] subclause 4.1
	NC, TL/VL, TL/VH, TH/VL, TH/VH

	Test Frequencies as specified in TS36.508 [7] [subclause 4.3.1 for different CA bandwidth classes].
	A:
PCC: High range(= FCA_high)
SCC: Calculated by equation: FCA_high - BWChannel,block n+1/2 - Wgap - BWChannel,block n/2
as specified in 3.2 and 5.4.2A

	Test CC Combination setting (NRB_agg) as specified in subclause 5.4.2A.1 for the CA Configuration across bandwidth combination sets supported by the UE.
	Refer to test point

	Test Parameters for CA Configurations

	ID
	CA Configuration / NRB_agg
	Wgap
[MHz]
	DL Allocation
	UL Allocation

	
	PCC
NRB
	SCCs NRB
	
	CC MOD
	PCC & SCC
RB allocation
	CC MOD
	PCC NRB_alloc for PCC measurement
(LCRB @ RBstart)
	CC MOD
	PCC NRB_alloc for SCC measurement

(LCRB @ RBstart)

	Test Parameters for CA_3A-3A Configurations

	1
	100
	25
	50
	QPSK
	100+25
	QPSK
	P_50@50
	QPSK
	P_16@50

	2
	100
	25
	15
	QPSK
	100+25
	QPSK
	P_50@50
	QPSK
	P_32@68

	3
	100
	100
	35
	QPSK
	100+100
	QPSK
	P_50@50
	QPSK
	P_16@50

	Test Parameters for CA_4A-4A Configurations

	4
	100
	25
	20
	QPSK
	100+25
	QPSK
	P_100@0
	QPSK
	P_100@0

	5
	100
	100
	5
	QPSK
	100+100
	QPSK
	P_100@0
	QPSK
	P_100@0

	Test Parameters for CA_7A-7A  Configurations

	6
	100
	75
	35
	QPSK
	100+75
	QPSK
	P_75@25
	QPSK
	P_36@64

	7
	100
	75
	15
	QPSK
	100+75
	QPSK
	P_75@25
	QPSK
	P_50@50

	8
	100
	100
	30
	QPSK
	100+100
	QPSK
	P_75@25
	QPSK
	P_32@68

	9
	100
	100
	30
	QPSK
	100+100
	QPSK
	P_75@25
	QPSK
	P_45@55

	Test Parameters for CA_23A-23A Configurations

	10
	50
	25
	5
	QPSK
	50+25
	QPSK
	P_50@0
	QPSK
	P_50@0

	Test Parameters for CA_25A-25A Configurations

	11
	50
	25
	50
	QPSK
	50+25
	QPSK
	P_50@0
	QPSK
	P_10@33

	12
	50
	25
	15
	QPSK
	50+25
	QPSK
	P_50@0
	QPSK
	P_32@18

	13
	50
	50
	45
	QPSK
	50+50
	QPSK
	P_50@0
	QPSK
	P_10@33

	14
	50
	50
	10
	QPSK
	50+50
	QPSK
	P_50@0
	QPSK
	P_32@18

	Note 1: 
CA Configuration Test CC Combination settings are checked separately for each CA Configuration, which applicable aggregated channel bandwidths are specified in Table 5.4.2A.1-3.
Note 2: 
The carrier center frequency of PCC in the UL operating band is configured closer to the DL operating band.


Table 2-3: Intra-band non-contiguous CA uplink configuration for the other receiver test cases
	Initial Conditions

	Test Environment as specified in TS 36.508[7] subclause 4.1
	NC

	Test Frequencies as specified in TS36.508 [7] [subclause 4.3.1 for different CA bandwidth classes].
	A:
PCC: High range(= FCA_high)
SCC: Calculated by equation: FCA_high - BWChannel,block n+1/2 - Wgap - BWChannel,block n/2
as specified in 3.2 and 5.4.2A

	Test CC Combination setting (NRB_agg) as specified in subclause 5.4.2A.1 for the CA Configuration across bandwidth combination sets supported by the UE.
	Refer to test point

	Test Parameters for CA Configurations

	ID
	CA Configuration / NRB_agg
	Wgap
[MHz]
	DL Allocation
	UL Allocation

	
	PCC NRB
	SCCs NRB
	
	CC MOD
	PCC & SCC
RB allocation
	CC MOD
	PCC RB allocations
(LCRB @ RBstart)

	
	
	
	
	
	
	
	

	Test Parameters for CA_3A-3A Configurations

	1
	100
	25
	50
	QPSK
	100+25
	QPSK
	P_16@50

	2
	100
	25
	15
	QPSK
	100+25
	QPSK
	P_32@68

	3
	100
	100
	35
	QPSK
	100+100
	QPSK
	P_16@50

	Test Parameters for CA_4A-4A Configurations

	4
	100
	25
	20
	QPSK
	100+25
	QPSK
	P_100@0

	5
	100
	100
	5
	QPSK
	100+100
	QPSK
	P_100@0

	Test Parameters for CA_7A-7A  Configurations

	6
	100
	75
	35
	QPSK
	100+75
	QPSK
	P_36@64

	7
	100
	75
	15
	QPSK
	100+75
	QPSK
	P_50@50

	8
	100
	100
	30
	QPSK
	100+100
	QPSK
	P_32@68

	9
	100
	100
	30
	QPSK
	100+100
	QPSK
	P_45@55

	Test Parameters for CA_23A-23A Configurations

	10
	50
	25
	5
	QPSK
	50+25
	QPSK
	P_50@0

	Test Parameters for CA_25A-25A Configurations

	11
	50
	25
	50
	QPSK
	50+25
	QPSK
	P_10@33

	12
	50
	25
	15
	QPSK
	50+25
	QPSK
	P_32@18

	13
	50
	50
	45
	QPSK
	50+50
	QPSK
	P_10@33

	14
	50
	50
	10
	QPSK
	50+50
	QPSK
	P_32@18

	Note 1: 
CA Configuration Test CC Combination settings are checked separately for each CA Configuration, which applicable aggregated channel bandwidths are specified in Table 5.4.2A.1-3.
Note 2: 
The carrier center frequency of PCC in the UL operating band is configured closer to the DL operating band.


3
Proposal
In this document it is proposed that new table format for all receiver test cases and test points of reference sensitivity test case for Intra-band non-contiguous CA.
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