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1
Introduction
The UE Conformance Test Aspects for LTE Advanced Carrier Aggregation of Intra-band contiguous and Inter-band configurations WI was approved at RAN#57 [1], which covers additional Intra-band contiguous and Inter-band CA configurations introduced in LTE Advanced. Additional configurations are summarized in R5-123715 [2].
In RAN #55, the new Carrier Aggreagation of Band 3 and Band 8 was approved [3]. Also RAN4 also approved to introduce inter-band CA of Band 3 and Band 8 into TS 36.104 [4] and TS 36.141 [5].

As other CA combination, this environment should be considered to specify in 36.508 [2] cl. 4.3.1 for new CA configuration, 3GPP TSG RAN WG5 should agree to create conformance test requirements for these CA configurations in test spefications. 
2
Discussion
2.1
Test frequency and channel bandwidth combination
In this discussion, as an example for inter-band CA combination, combination of Band 3 and Band 8 is focused. Inter-band CA operating band of CA_3-8 is described as shown in Table 2.1-1.

Table 2.1-1: Inter-band CA operating bands of CA_3-8 (from R4-125020[6] Table 6.2.3-1)
	E-UTRA CA Band
	E-UTRA Band
	Uplink (UL) operating band
	Downlink (DL) operating band
	Duplex Mode

	
	
	BS receive / UE transmit1
	BS transmit / UE receive 
	

	
	
	FUL_low   –  FUL_high
	FDL_low   –  FDL_high
	

	CA_3-8
	3
	1710 MHz
	–
	1785 MHz
	1805 MHz
	–
	1880 MHz
	FDD

	
	8
	905 MHz
	–
	915 MHz
	950 MHz
	–
	960 MHz
	

	NOTE 1: A single uplink component carrier of either Band 3 or Band 8 shall be used at any time.


Supported E-UTRA bandwidths for CA_3-8 is described as shown in Table 2.1-2.

Table 2.1-2: Supported E-UTRA bandwidths per CA configuration for inter-band CA 
(from R4-125020[6] Table 6.2.3.1.1-1)
	CA operating / Channel bandwidth

	CA Configuration
	E-UTRA Bands
	1.4 MHz
	3 MHz
	5 MHz
	10 MHz
	15 MHz
	20 MHz

	CA_3A-8A
	3
	
	
	
	Yes
	Yes
	Yes

	
	8
	
	
	Yes
	Yes
	
	

	
	3
	
	
	
	Yes
	
	

	
	8
	
	
	Yes
	Yes
	
	


Current FDD reference test frequencies for band 3 and band 8 are described as shown in Table 2.1-3 and Table 2.1-4.
Table 2.1-3: Test frequencies for E-UTRA channel bandwidth for operating band 3
(from 36.508[7] Table 4.3.1.1.3-1)
	Test Frequency ID
	Bandwidth

[MHz]
	NUL
	Frequency of Uplink [MHz]
	NDL
	Frequency of Downlink [MHz]

	Low Range
	1.4
	19207
	1710.7
	1207
	1805.7

	
	3
	19215
	1711.5
	1215
	1806.5

	
	5
	19225
	1712.5
	1225
	1807.5

	
	10
	19250
	1715
	1250
	1810

	
	15 [1]
	19275
	1717.5
	1275
	1812.5

	
	20 [1]
	19300
	1720
	1300
	1815

	Mid Range
	1.4/3/5/10

15 [1]/20 [1]
	19575
	1747.5
	1575
	1842.5

	High Range
	1.4
	19943
	1784.3
	1943
	1879.3

	
	3
	19935
	1783.5
	1935
	1878.5

	
	5
	19925
	1782.5
	1925
	1877.5

	
	10
	19900
	1780
	1900
	1875

	
	15 [1]
	19875
	1777.5
	1875
	1872.5

	
	20 [1]
	19850
	1775
	1850
	1870

	NOTE 1: Bandwidth for which a relaxation of the specified UE receiver sensitivity requirement (TS 36.101 [27] Clause 7.3) is allowed.


Table 2.1-4: Test frequencies for E-UTRA channel bandwidth for operating band 8
(from 36.508[7] Table 4.3.1.1.8-1)
	Test Frequency ID
	Bandwidth

[MHz]
	NUL
	Frequency of Uplink [MHz]
	NDL
	Frequency of Downlink [MHz]

	Low Range
	1.4
	21457
	880.7
	3457
	925.7

	
	3
	21465
	881.5
	3465
	926.5

	
	5
	21475
	882.5
	3475
	927.5

	
	10 [1]
	21500
	885
	3500
	930

	Mid Range
	1.4/3/5 

10 [1]
	21625
	897.5
	3625
	942.5

	High Range
	1.4
	21793
	914.3
	3793
	959.3

	
	3
	21785
	913.5
	3785
	958.5

	
	5
	21775
	912.5
	3775
	957.5

	
	10 [1]
	21750
	910
	3750
	955

	NOTE 1: Bandwidth for which a relaxation of the specified UE receiver sensitivity requirement (TS 36.101 [27] Clause 7.3) is allowed.


Taking into account above tables, the number of test frequency and channel bandwidth combination possibly used in conformance test is 54.
-
Band 3: 3 ranges and 3 channel bandwidths, i.e. 9 patterns;
-
Band 8: 3 ranges and 2 channel bandwidths, i.e. 6 patterns;
-
Combinations of Band 3 and Band 8: 54 combinations.
If all combinations are specified in 36.508, it is necessary to add following table based on 36.508 [4] Table 4.3.1.1.1A-1. However, it is not realistic that this table is added to 36.508, because this table is very large and test frequencies defined in this table are the same defined in cl. 4.3.1.1.
Table 2.1-5: Test frequencies for CA_3A-8A (example)

	Operating band 1
	Operating band 19
	CC Combination / NRB_agg
	CC NRB
	NUL
	Frequency of Uplink [MHz]
	NDL
	Frequency of Downlink [MHz]

	Test Frequency
	Test Frequency
	
	
	
	
	
	

	Low Range
	Low Range
	50+25
	PCC 50
	18050
	1925
	50
	2115

	
	
	
	SCC 25
	24025
	832.5
	6025
	877.5

	
	
	50+50
	PCC 50
	18050
	1925
	50
	2115

	
	
	
	SCC 50
	24050
	835
	6050
	880

	
	
	75+25
	PCC 75
	18075
	1927.5
	75
	2117.5

	
	
	
	SCC 25
	24025
	832.5
	6025
	877.5

	
	
	75+50
	PCC 75
	18075
	1927.5
	75
	2117.5

	
	
	
	SCC 50
	24050
	835
	6050
	880

	
	
	100+25
	PCC 100
	18100
	1930
	100
	2120

	
	
	
	SCC 25
	24025
	832.5
	6025
	877.5

	
	
	100+50
	PCC 100
	18100
	1930
	100
	2120

	
	
	
	SCC 50
	24050
	835
	6050
	880

	
	Mid Range
	50+25/50
	PCC 50
	18050
	1925
	50
	2115

	
	
	
	SCC 25/50
	24075
	837.5
	6075
	882.5

	
	
	75+25/50
	PCC 75
	18075
	1927.5
	75
	2117.5

	
	
	
	SCC 25/50
	24075
	837.5
	6075
	882.5

	
	
	100+25/50
	PCC 100
	18100
	1930
	100
	2120

	
	
	
	SCC 25/50
	24075
	837.5
	6075
	882.5

	
	High Range
	...

	Mid Range
	Low Range
	...

	
	Mid Range
	

	
	High Range
	

	High Range
	Low Range
	...

	
	Mid Range
	

	
	High Range
	


2.2
Real deployment scenario

At least so far, CA_3-8 is completely specific to KT’s deployment since Band 3 and Band 8 were deployed by KT and the inter-band combination of these two bands is the only case in South Korea. Accordingly, when a terminal supports this CA combination in a CA mode, the available frequency range of Band 3 is also limited, i.e., 1745-1755 MHz in UL and 1840-1850 MHz in DL, as shown in Figure 2.2-1.
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Figure 2.2-1: Spectrum allocation for Band 3 and Band 8 in South Korea
Considering the real deployment scenario, the available frequency range of Band 3 for this band combination is limited to the mid of Band 3 when CA is configured. If we limit the available frequency range of Band 3, we can reduce the number of test points by down to 1/3 compared to the case without any limitation, due to omitting the test points for low and high frequency range.
Table 2.2-1 is an example to show operator specific CA configurations for CA_3-8, where "X" means test frequency and channel bandwidth combination will be used for specific operator and actual test frequencies is refered to 36.508 [4] cl. 4.3.1.1.
Table 2.2-1: Supported bandwidth combination for CA_3A-8A
	CBW
	Band 8

	
	Low Range
	Mid Range
	High Range

	
	5 MHz
	10 MHz
	5 MHz
	10 MHz
	5 MHz
	10 MHz

	Band 3
	Low Range
	10 MHz
	
	
	
	
	
	

	
	
	15 MHz
	
	
	
	
	
	

	
	
	20 MHz
	
	
	
	
	
	

	
	Mid Range
	10 MHz
	
	
	
	
	X
	X

	
	
	15 MHz
	
	
	
	
	X
	X

	
	
	20 MHz
	
	
	
	
	X
	X

	
	High 
Range
	10 MHz
	
	
	
	
	
	

	
	
	15 MHz
	
	
	
	
	
	

	
	
	20 MHz
	
	
	
	
	
	


Hence, it is proposed that we introduce the above table to 36.508 [4] for each inter-band CA combination in order to limit the available frequency range of each Band and to reduce the number of test points.
Or, if too complex test environments should not be desirable, we would introduce all possible frequency combinations should be considered for test points. In this case, we can reuse existing test configuration.
3
Proposal
Proposal I:  It is proposed that we introduce the above table to 36.508 [7] for each inter-band CA combination in order to limit the available frequency range of each Band and to reduce the number of test points.
Proposal II: It is proposed that we introduce all possible frequency combinations should be test points. 
4
References

[1] RP-121429: New Work Item Proposal: UE Conformance Test Aspects for LTE Advanced Carrier Aggregation of Intra-band contiguous and Inter-band configurations, Nokia Corporation (rapporteur)
[2] R5-123715: New Work Item Proposal: UE Conformance Test Aspects for LTE Advanced Carrier Aggregation of Intra-band contiguous and Inter-band configurations, Nokia Corporation (rapporteur) 
[3] RP-120388, “Work Item Proposal: LTE Advanced Carrier Aggregation of Band 3 and Band 8”, KT. 3GPP RAN #55.

[4] R4-125023, “Introduction of CA band combination Band3+Band8 to TS 36.104”, KT, Ericsson-LG, NSN, Samsung.
[5] R4-125024, “Introduction of CA band combination Band3+Band8 to TS 36.141”, KT, Ericsson-LG, NSN, Samsung.
[6] R4-125020 TP for TR 36.850 (Inter-Band CA): LTE_CA_B3_B8 Core Requirements, KT
[7] TS 36.508: Evolved Universal Terrestrial Radio Access (E-UTRA) and Evolved Packet Core (EPC); Common test environments for User Equipment (UE) conformance testing
