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[bookmark: _Ref298777854]Introduction
In Rel-13, due to time reason, the RF requirements are defined based on one Pcell and one LAA SCell. Thus, the RRM requirements and demodulation requirements are defined also for one Pcell and one LAA Scell accordingly. In Rel-14, the RF requirements have been extended from one Pcell and one LAA Scell into multiple licensed carriers and multiple unlicensed carriers. The RRM requirements and demodulation requirements shall be extended accordingly. In this paper, we share our view on how to make the extension.
Background
In Appendix A, the band and bandwidth combination associated with LAA Scell(s) operation which have been defined in 36.101 are captured in Table 1. Based on the combination listed in Table 2, we can summarize the configurations as shown in Table 1. In these configurations, we can have multiple licensed carrier(s) and unlicensed carrier(s). 

[bookmark: _Ref465688365]Table 1: Configuration of number of license carrier(s) and unlicensed carrier(s)
	Number of total CCs
	License carrier
	Unlicensed carrier
	Example

	5
	1
	4
	e.g. CA_1A-46E

	
	2
	3
	e.g. CA_1A-7A-46D

	
	3
	2
	e.g. CA_1A-5A-7A-46C

	
	4
	1
	e.g. CA_40D-46A

	4
	1
	3
	e.g. CA_3A-46D

	
	2
	2
	e.g. CA_40C-46C

	
	3
	1
	CA_1A-5A-7A-46A

	3
	2
	1
	e.g. CA_40C-46A

	
	1
	2
	CA_3A-46C

	2
	1
	1
	e.g. CA_40A-46A




Discussion
Requirements extension for three or more carriers
In RAN4#80bis meeting, some options were discussed on how to extend one PCell and one LAA scell into multiple licensed CCs and multiple unlicensed CCs. The options are:
· Option 1: Performance requirements are defined for one license carrier and multiple unlicensed carriers (from 2 to 4)
· Option 2: Performance requirements are defined for multiple license carrier(s) and multiple unlicensed carriers. 
If option 1 is choose for the performance requirements, the UE CA test applicability can be defined as:
For each supported CA capability, if UE passes corresponding CA test with the CA configuration which is with largest aggregated unlicensed CA bandwidth and with one licensed component carrier, the test coverage for the configuration with LAA Scell(s) can be considered fulfilled without executing any other CA configuration supported by the UE.
Assumed the UE supports the configurations as shown in Table 2, five CA configurations can be supported for a UE. In the configuration 1, it consists one licensed carrier and two unlicensed carrier. In the configuration 2, it consists two licensed carriers and two unlicensed carriers, etc. Based on this applicability rule, if UE passes the requirements based on Configuration 1, the UE can claim it fulfils the test coverage for the configuration with LAA Scell(s). 
[bookmark: _Ref465690851]Table 2: Assumed possible combination of licensed carrier and unlicensed carrier(s) for one UE
	
	# of Licensed carrier
	# of Unlicensed carrier

	Configuration 1
	1
	2

	Configuration 2
	2
	2

	Configuration 3
	3
	2

	Configuration 4
	4
	1

	Configuration 5
	5
	0



If option 2 is choose for the performance requirements, the UE CA test applicability can be defined as:
For each supported CA capability, if UE passes corresponding CA test with the CA configuration which is with largest aggregated unlicensed CA bandwidth and unlicensed CA bandwidth combination within the CA configurations selected from the configurations with largest aggregated unlicensed CA bandwidth combination, the test coverage for the configuration with LAA Scell(s) can be considered fulfilled without executing CA tests for LAA performance requirements. 
Based on this applicability, we have two steps:
Step 1: From all CA configurations, selecting the CA configurations with the largest aggregated unlicensed CA bandwidth combination. 
Step 2: From the selected CA configurations in step 1, choosing one CA configuration with largest aggregated unlicensed CA bandwidth and unlicensed CA bandwidth combination
Assumed the UE supports the configuration as shown in Table 2, according to the first step, configuration 1, configuration 2, and Configuration 3 will be selected, since the number of unlicensed CCs of them are 2 which is the largest number for the unlicensed carriers among all the configurations.  According to step 2. Configuration 3 will be further selected as the final CA configuration for the test, since the number of aggregated licensed CCs and unlicensed CCs of configuration 3 is 5, while the number of aggregated licensed and unlicensed CCs of configuration 1 and 2 are 3 and 4, respectively. Obviously, the number of aggregated licensed CCs and unlicensed CCs of configuration 3 is the maximum number. Thus, configuration 3 will be selected for the test. 
The application rule defined based on option 2 follows the general principle of legacy CA test. In legacy CA test, the configuration with the maximum aggregated bandwidth is selected as the test configuration. Although it cannot be directly applied to LAA case, but the general principle can be reused. 
Furthermore, the application rule defined based on option 2 is more valuable regarding the CA test purpose. For CA test, one important test purpose is to verify the soft buffer sharing issue. Compared Configuration 3 with configuration 1, configuration 3 is more valuable to verify soft buffer sharing issue and configuration 1 is not so useful to verify soft buffer sharing issue, since only three component carriers are configured in the test for the UE who supports 5 CCs if configuration 1 is adopted.  
From test complexity point of view, the complexity of option 1 and option 2 are the same, since only one configuration will be selected for the UE for the test(s) in both option 1 and option 2. 
From specification description point of view, they are also very similar. Thus, we prefer to extend the performance requirements based on option 2 and apply the aforementioned test applicability accordingly. 
Proposal 1:  Performance requirements are defined for multiple license carrier(s) and multiple unlicensed carriers. 
Proposal 2: (Applicability rule for performance test) For each supported CA capability, if UE passes corresponding CA test with the CA configuration which is with largest aggregated unlicensed CA bandwidth and unlicensed CA bandwidth combination within the CA configurations selected from the configurations with largest aggregated unlicensed CA bandwidth combination, the test coverage for LAA operation can be considered fulfilled without executing the CA tests with other configuration supported by the UE.
SDR revisit for unlicensed operation
Background for SDR test
In 36.101, SDR tests are defined for multiple configurations:
· FDD single cell
· TDD single cell
· FDD with EPDCCH scheduling
· TDD with EPDCCH scheduling
· FDD CA
· TDD CA
· FDD+TDD CA
· Dual connectivity
One example test parameters for FDD 64QAM and minimum requirements are shown in Table 3 and Table 4. 
[bookmark: _Ref465756990]Table 3: test parameters for sustained downlink data rate (FDD 64QAM)
	Test
	Bandwidth (MHz)
	Transmission mode
	Antenna configuration
	Codebook subset restriction
	Downlink power allocation (dB)
	[image: ]at antenna port (dBm/15kHz)
	Symbols for unused PRBs

	
	
	
	
	
	
	
	
	
	

	1
	10
	1
	1 x 2
	N/A
	0
	0
	0
	-85
	OP.6 FDD

	2
	10
	3
	2 x 2
	10
	-3
	-3
	0
	-85
	OP.1 FDD

	3,4,6
	20
	3
	2 x 2
	10
	-3
	-3
	0
	-85
	OP.1 FDD

	3A
	10
	3
	2 x 2
	10
	-3
	-3
	0
	-85
	OP.1 FDD

	3B, 4A
	2x10
	3
	2 x 2
	10
	-3
	-3
	0
	-85
	OP.1 FDD

	3C, 4B
	15
	3
	2 x 2
	10
	-3
	-3
	0
	-85
	OP.1 FDD

	6A
	2x20
	3
	2 x 2
	10
	-3
	-3
	0
	-85
	OP.1 FDD

	6B
	10+15
	3
	2 x 2
	10
	-3
	-3
	0
	-85
	OP.1 FDD

	6C
	10+20
	3
	2 x 2
	10
	-3
	-3
	0
	-85
	OP.1 FDD

	6D
	15+20
	3
	2 x 2
	10
	-3
	-3
	0
	-85
	OP.1 FDD

	6E
	2x15
	3
	2 x 2
	10
	-3
	-3
	0
	-85
	OP.1 FDD

	6F
	15+5
	3
	2 x 2
	10
	-3
	-3
	0
	-85
	OP.1 FDD

	6G
	20+5
	3
	2 x 2
	10
	-3
	-3
	0
	-85
	OP.1 FDD

	7
	3x20
	3
	2 x 2
	10
	-3
	-3
	0
	-85
	OP.1 FDD

	7A
	15+20+20
	3
	2 x 2
	10
	-3
	-3
	0
	-85
	OP.1 FDD

	7B
	10+20+20
	3
	2 x 2
	10
	-3
	-3
	0
	-85
	OP.1 FDD

	7C
	15+15+20
	3
	2 x 2
	10
	-3
	-3
	0
	-85
	OP.1 FDD

	7D
	10+15+20
	3
	2 x 2
	10
	-3
	-3
	0
	-85
	OP.1 FDD

	7E
	10+10+20
	3
	2 x 2
	10
	-3
	-3
	0
	-85
	OP.1 FDD

	7F
	10+15+15
	3
	2 x 2
	10
	-3
	-3
	0
	-85
	OP.1 FDD

	7G
	5+10+20
	3
	2 x 2
	10
	-3
	-3
	0
	-85
	OP.1 FDD

	7H
	5+15+20
	3
	2 x 2
	10
	-3
	-3
	0
	-85
	OP.1 FDD

	7I
	5+10+10
	3
	2 x 2
	10
	-3
	-3
	0
	-85
	OP.1 FDD

	8
	4x20
	3
	2 x 2
	10
	-3
	-3
	0
	-85
	OP.1 FDD

	8A
	20+20+20+10
	3
	2 x 2
	10
	-3
	-3
	0
	-85
	OP.1 FDD

	8B
	20+20+10+10
	3
	2 x 2
	10
	-3
	-3
	0
	-85
	OP.1 FDD

	8C
	20+20+10+5
	3
	2 x 2
	10
	-3
	-3
	0
	-85
	OP.1 FDD

	8D
	20+10+10+5
	3
	2 x 2
	10
	-3
	-3
	0
	-85
	OP.1 FDD

	9
	5x20
	3
	2 x 2
	10
	-3
	-3
	0
	-85
	OP.1 FDD

	NOTE 1:	For CA test cases, PUCCH format 1b with channel selection is used to feedback ACK/NACK for Test 1-6E, and PUCCH format 3 is used to feedback ACK/NACK for Test 7-7G.




[bookmark: _Ref465757259]Table 4: Minimum requirement (FDD 64QAM)
	Test
	Number of bits of a DL-SCH transport block received within a TTI
	Measurement channel
	Reference value

	
	
	
	TB success rate [%]

	1
	10296
	R.31-1 FDD
	95

	2
	25456
	R.31-2 FDD
	95

	3
	51024
	R.31-3 FDD
	95

	3A
	36696 (Note 2)
	R.31-3A FDD
	85

	3B
	25456
	R.31-2 FDD
	95

	3C
	51024
	R.31-3C FDD
	85

	4
	75376 (Note 3)
	R.31-4 FDD
	85

	4A
	36696 (Note 2)
	R.31-3A FDD
	85

	4B
	55056 (Note 5)
	R.31-4B FDD
	85

	6
	75376 (Note 3)
	R.31-4 FDD
	85

	6A
	75376 (Note 3)
	R.31-4 FDD
	85

	6B
	36696 (Note 2) for 10MHz CC
55056 for 15MHz CC
	R.31-3A FDD for 10MHz CC
R.31-5 FDD for 15MHz CC
	85

	6C
	36696 (Note 2) for 10MHz CC
75376 (Note 3) for 20MHz CC
	R.31-3A FDD for 10MHz CC
R.31-4 FDD for 20MHz CC
	85

	6D
	55056 for 15MHz CC
75376 (Note 3) for 20MHz CC
	R.31-5 FDD for 15MHz CC
R.31-4 FDD for 20MHz CC
	85

	6E
	55056 (Note 5) for two 15MHz CCs
	R.31-4B FDD for two 15MHz CCs
	85

	6F
	55056 (Note 5) for 15MHz CC
18336 (Note 6) for 5MHz CC
	R.31-5 FDD for 15MHz CC
R.31-6 FDD for 5MHz CC
	85

	6G
	75376 (Note 3) for 20MHz CC
18336 (Note 6) for 5MHz CC
	R.31-4 FDD for 20MHz CC
R.31-6 FDD for 5MHz CC
	85

	7
	75376 (Note 3)
	R.31-4 FDD
	85

	7A
	55056 (Note 5) for 15MHz CC
75376 (Note 3) for 20MHz CC
	R.31-5 FDD for 15MHz CC
R.31-4 FDD for 20MHz CC
	85

	7B
	36696 (Note 2) for 10MHz CC
75376 (Note 3) for 20MHz CC
	R.31-3A FDD for 10MHz CC
R.31-4 FDD for 20MHz CC
	85

	7C
	55056 (Note 5) for 15MHz CC
75376 (Note 3) for 20MHz CC
	R.31-5 FDD for 15MHz CC
R.31-4 FDD for 20MHz CC
	85

	7D
	36696 (Note 2) for 10MHz CC
55056 (Note 5) for 15MHz CC
75376 (Note 3) for 20MHz CC
	R.31-3A FDD for 10MHz CC
R.31-5 FDD for 15MHz CC
R.31-4 FDD for 20MHz CC
	85

	7E
	36696 (Note 2) for 10MHz CC
75376 (Note 3) for 20MHz CC
	R.31-3A FDD for 10MHz CC
R.31-4 FDD for 20MHz CC
	85

	7F
	36696 (Note 2) for 10MHz CC
55056 (Note 5) for 15MHz CC
	R.31-3A FDD for 10MHz CC
R.31-5 FDD for 15MHz CC
	85

	7G
	18336 (Note 6) for 5MHz CC
36696 (Note 2) for 10MHz CC
75376 (Note 3) for 20MHz CC
	R.31-6 FDD for 5MHz CC
R.31-3A FDD for 10MHz CC
R.31-4 FDD for 20MHz CC
	85

	7H
	18336 (Note 6) for 5MHz CC
55056 (Note 5) for 15MHz CC
75376 (Note 3) for 20MHz CC
	R.31-6 FDD for 5MHz CC
R.31-5 FDD for 15MHz CC
R.31-4 FDD for 20MHz CC
	85

	7I
	18336 (Note 6) for 5MHz CC
36696 (Note 2) for 10MHz CC
	R.31-6 FDD for 5MHz CC
R.31-3A FDD for 10MHz CC
	85

	8
	75376 (Note 3)
	R.31-4 FDD
	85

	8A
	36696 (Note 2) for 10MHz CC
75376 (Note 3) for 20MHz CC
	R.31-3A FDD for 10MHz CC
R.31-4 FDD for 20MHz CC
	85

	8B
	36696 (Note 2) for 10MHz CC
75376 (Note 3) for 20MHz CC
	R.31-3A FDD for 10MHz CC
R.31-4 FDD for 20MHz CC
	85

	8C
	18336 (Note 6) for 5MHz CC
36696 (Note 2) for 10MHz CC
75376 (Note 3) for 20MHz CC
	R.31-6 FDD for 5MHz CC
R.31-3A FDD for 10MHz CC
R.31-4 FDD for 20MHz CC
	85

	8D
	18336 (Note 6) for 5MHz CC
36696 (Note 2) for 10MHz CC
75376 (Note 3) for 20MHz CC
	R.31-6 FDD for 5MHz CC
R.31-3A FDD for 10MHz CC
R.31-4 FDD for 20MHz CC
	85

	9
	75376 (Note 3)
	R.31-4 FDD
	85

	Note 1:	For 2 layer transmissions, 2 transport blocks are received within a TTI.
Note 2:	35160 bits for sub-frame 5.
Note 3:	71112 bits for sub-frame 5.
Note 4:	The TB success rate is defined as TB success rate = 100%*NDL_correct_rx/ (NDL_newtx + NDL_retx), where NDL_newtx is the number of newly transmitted DL transport blocks, NDL_retx is the number of retransmitted DL transport blocks, and NDL_correct_rx is the number of correctly received DL transport blocks.
Note 5:	52752bits for sub-frame 5.
Note 6:	15840bits for sub-frame 0.



SDR test for the configurations with LAA Scell operation
In current 36.101, all the SDR tests are for licensed carriers. If the CA configuration with LAA Scell, how to perform SDR test is not clear. For example, UE support two configurations, which is shown in Table 5. In Configuration 1, UE support 1 licensed carrier and 4 unlicensed carriers, and in configuration 2, UE supports three licensed carriers. 
[bookmark: _Ref465761093]Table 5: Assumed possible combination of licensed carrier and unlicensed carrier(s) for one UE
	
	# of Licensed carrier
	# of Unlicensed carrier

	Configuration 1
	1
	4

	Configuration 2
	3
	0



In this case, UE supports at maximum five CCs including one licensed carrier and 4 unlicensed carriers. One possible way is to use Test 9 as shown in Table 3 and Table 4. However, according to Test 9, the reference channel is R.31-4 FDD. In R.31-4 FDD, all subframes are allocated for TBS transmission. In each subframe, all OFDM symbols are used for the TBS transmission. However, this reference channel can be used for licensed carrier operations but it cannot be used directly for unlicensed carrier operation. Since in unlicensed carrier operation, there must have gap between burst. Thus, we need to revisit the reference channel for the SDR test for the configurations with LAA Scell(s). 
Another possible way is to use Test 7 according to licensed carrier number. However, it is meaningless to configure three CCs for SDR test for the UE which support at maximum five CCs.  
Proposal 3: Revisit reference channel for SDR test for the configurations with LAA Scell operation
Another issue is on how to apply SDR test for one UE which support both license and unlicensed CCs. For example, we have two configurations as shown in Table 6. In the first configuration, we have one licensed carrier and four unlicensed carriers. For description simplicity, 20 MHz are assumed for each component carrier. In the second configuration, we have five licensed carriers. From aggregation bandwidth point of view, configuration 1 and configuration 2 have the same aggregation bandwidth. But configuration 2 have larger throughput than configuration 1 since configuration 1 needs to reserve some gap for the LAA Scells transmission. Thus, in this configuration, it is reasonable to consider configuration 2 for the SDR test configuration for this UE. 
[bookmark: _Ref465758929]Table 6: Assumed possible combination of licensed carrier and unlicensed carrier(s) for one UE
	
	# of Licensed carrier
	# of Unlicensed carrier

	Configuration 1
	1
	4

	Configuration 2
	5
	0



Proposal 4: (Applicability rule for SDR test) For each UE, if UE passes corresponding CA test with the CA configuration which is with largest maximum average throughput, the SDR test coverage can be considered fulfilled. 
Based on the above proposal, For the UE support configurations as shown in Table 5, since the throughput of 1 licensed CC + 4 unlicensed CCs is larger than the throughput of 3 licensed CCs, thus, the configuration with 1 licensed CC + 4 unlicensed CCs is selected for the SDR test. 
For the UE support configuration as shown in Table 6, the throughput of configuration 2 is larger than that of configuration 1, thus, configuration 2 wherein 5 licensed CCs shall be selected for the SDR test. 

Setup for the SDR test for the configuration with LAA Scells
For LAA Scells, there must have gap between adjacent burst transmission according to RAN1 specification. In order to achieve the maximum throughput, we can assume there is only one eNB in the system and full buffer is assumed for the traffic. Thus, in LBT, every slot is idle. Thus, all the available channels can be fully occupied. Assume the maximum occupied time is 8 ms, maximum throughput for LAA Scells can be achieved. The detail transmission parameters can be shown in Table 7.
[bookmark: _Ref465776393]Table 7: Test Parameters for LAA Scell(s)
	Parameter
	Unit
	Value

	DMTC Periodicity
	ms
	80

	dmtc-PeriodOffset-r12 ms80-r12
	
	[0]

	Downlink Burst transmission pattern for LAA SCell
	
	As specified in B.8

	The number of subframes set (S1) in a burst
	
	{8}

	subframeStartPosition
	
	‘s0’

	Occupied OFDM symbols set in the last subframe 
	
	{12}

	timing error relative of LAA SCell to PCell
	us
	0

	Frequency offset of th i-th LAA SCell relative to PCell
	Hz
	0

	Note 1:	The same PDSCH transmission mode is applied to each component carrier.
Note 2:	The OCNG shall be applied for the non-scheduled OFDM symbols within the burst, and which OFDM symbols are scheduled within the burst is according to UE capability.



Based on this configuration, the transmission pattern can be shown in Figure 1.There is one gap between two burst in LAA Scells, and the gap is two OFDM symbols, marked as non-filled rectangle. Since the gap is two OFDM symbols, the gap interval is 133.34 us. For LBT channel access priority class 3, the average non-occupied time can be 
Td+mp*Tsl+ceil(CWP/2)*Tsl= 16+3*9+ceill(15/2)*9= 115 us
[image: ]
[bookmark: _Ref465779169]Figure 1: Burst model for SDRBurst n-1
Burst n

Thus, the gap is larger than the average non-occupied time. Therefore, it can be considered as a valid configuration for the practical system. 
There is one issue for this configuration is multiple TBS may be needed to defined for subframe 0 and subframe 5, since the periodicity of the pattern is 8 ms and subframe 0 and subframe 5 may be the last subframe. In case subframe 0 and subframe 5 is the last subframe, the TBS shall be slightly different from that when they are not in the last subframe. One possible way is to set the burst length into 10 ms. Given this configuration, the TBS setup for the subframe 0 and subframe 5 can be simplified. 
In case the configuration with the largest maximum average throughput belongs to the legacy table, just apply the SDR test defined in legacy table. Otherwise, apply SDR test in the new table. Based on current available RF bandwidth combination, the bandwidth for the SDR test of FDD can be listed as Table 8 and the bandwidth for the SDR test of TDD can be listed as Table 9. 

[bookmark: _Ref466141761]Table 8: test parameters for sustained downlink data rate (FDD CA with LAA Scells)
	Test number
	Bandwidth (MHz)
	Reference value

	
	Total
	FDD CC
	LAA CCs
	TB success rate [%]

	1
	10+20
	10
	20
	85

	2
	15+20
	15
	20
	85

	3
	20+20
	20
	20
	85

	4
	20+2x20
	20
	2x20
	85

	5
	15+2x20
	15
	2x20
	85

	6
	20+3x20
	20
	3x20
	85

	7
	15+3x20
	15
	3x20
	85

	8
	20+4x20
	20
	4x20
	85

	9
	15+4x20
	15
	4x20
	85

	10
	20+10+20
	20+10
	20
	85

	11
	20+10+2*20
	20+10
	2x20
	85

	12
	20+10+3*20
	20+10
	3x20
	85

	13
	2x20+20
	2x20
	20
	85

	14
	2x20+2x20
	2x20
	2x20
	85

	15
	2x20+3x20
	2x20
	3x20
	85

	16
	2x20+10+20
	2x20+10
	20
	85

	17
	2x20+10+2x20
	2x20+10
	2x20
	85



[bookmark: _Ref466141882]Table 9: test parameters for sustained downlink data rate (TDD CA with LAA Scells)
	Test number
	Bandwidth (MHz)
	Reference value

	
	Total
	TDD CC
	LAA CCs
	TB success rate [%]

	1
	20+20
	20
	20
	85

	2
	20+2x20
	20
	2x20
	85

	3
	20+3x20
	20
	3x20
	85

	4
	2x20+20
	2x20
	20
	85

	5
	2x20+2x20
	2x20
	2x20
	85

	6
	3x20+20
	3x20
	20
	85



Extending 20MHz to 10MHz in Rel-14
[bookmark: _GoBack]In Rel-13, due to time reason, only 20MHz bandwidth is defined for LAA Scells for demodulation requirements, CSI requirements and RRM requirements. In Rel-14, In RF, it is discussing to define requirements for 10MHz. Thus, it is necessary to define performance requirements for 10MHz as well for demodulate and CSI in Rel-14 LAA. 
For CSI, the only difference is the bandwidth. All the setup and requirements can be reused. Minor change is needed. One companion CR is proposed in [1].
For demodulation, all the test case setup for 20MHz can be reused for the 10MHz. The main change is the FRC reference channel definition. The corresponding CR is captured in [2]. The final performance requirements can be based on similar setup as 20MHz. The detail simulation assumption is shown in the companion paper [3].

Proposal 5: RAN4 add new requirements for LAA Scell operations for 10MHz bandwidth in Rel-14. 

Conclusion
In this paper, we share our view on how to extend Rel-13 LAA demodulation into Rel-14 LAA demodulation. We have the following proposals:
Proposal 1:  Performance requirements are defined for multiple license carrier(s) and multiple unlicensed carriers. 
Proposal 2: (Applicability rule for performance test) For each supported CA capability, if UE passes corresponding CA test with the CA configuration which is with largest aggregated unlicensed CA bandwidth and unlicensed CA bandwidth combination within the CA configurations selected from the configurations with largest aggregated unlicensed CA bandwidth combination, the test coverage for LAA operation can be considered fulfilled without executing the CA tests with other configuration supported by the UE.
Proposal 3: Revisit reference channel for SDR test for the configurations with LAA Scell operation.
Proposal 4: (Applicability rule for SDR test) For each UE, if UE passes corresponding CA test with the CA configuration which is with largest maximum average throughput, the SDR test coverage can be considered fulfilled. 
Proposal 5: RAN4 add new requirements for LAA Scell operations for 10MHz bandwidth in Rel-14. 



Appendix A
[bookmark: _Ref465688127]Table 10: E-UTRA CA configurations and bandwidth combination sets defined for inter-band CA
	E-UTRA CA configuration / Bandwidth combination set

	E-UTRA CA Configuration
	Uplink CA configurations (NOTE 5)
	E-UTRA Bands
	1.4
MHz
	3
MHz
	5
MHz
	10
MHz
	15
MHz
	20
MHz
	Maximum aggregated bandwidth
[MHz]

	CA_1A-46A
	-
	1
	
	
	Yes
	Yes
	Yes
	Yes
	40

	
	
	46
	
	
	
	
	
	Yes
	

	CA_1A-46C
	-
	1
	
	
	Yes
	Yes
	Yes
	Yes
	60

	
	
	46
	See CA_46C Bandwidth Combination Set 0 in Table 5.6A.1-1
	

	CA_1A-46D
	-
	1
	
	
	Yes
	Yes
	Yes
	Yes
	80

	
	
	46
	See CA_46D Bandwidth combination set 0 in Table 5.6A.1-1
	

	CA_1A-46E
	-
	1
	
	
	Yes
	Yes
	Yes
	Yes
	100

	
	
	46
	See CA_46E Bandwidth Combination Set 0 in Table 5.6A.1-1
	

	CA_2A-46A
	-
	2
	
	
	Yes
	Yes
	Yes
	Yes
	40

	
	
	46
	
	
	
	
	
	Yes
	

	CA_2A-46A-46C
	-
	2
	
	
	Yes
	Yes
	Yes
	Yes
	80

	
	
	46
	See CA_46A-46C Bandwidth Combination Set 0 in Table 5.6A.1-3
	

	CA_2A-46C
	-
	2
	
	
	Yes
	Yes
	Yes
	Yes
	60

	
	
	46
	See CA_46C Bandwidth Combination Set 0 in Table 5.6A.1-1
	

	CA_2A-46D
	-
	2
	
	
	Yes
	Yes
	Yes
	Yes
	80

	
	
	46
	See CA_46D Bandwidth Combination Set 0 in Table 5.6A.1-1
	

	CA_2A-46A-46A
	-
	2
	
	
	Yes
	Yes
	Yes
	Yes
	60

	
	
	46
	See CA_46A-46A Bandwidth combination set 0 in Table 5.6A.1-3
	

	CA_2A-46A-46D
	-
	2
	
	
	Yes
	Yes
	Yes
	Yes
	100

	
	
	46
	See CA_46A-46D Bandwidth Combination Set 0 in Table 5.6A.1-3
	




	CA_3A-46A
	-
	3
	
	
	Yes
	Yes
	Yes
	Yes
	40

	
	
	46
	
	
	
	
	
	Yes
	

	CA_3A-46C
	-
	3
	
	
	Yes
	Yes
	Yes
	Yes
	60

	
	
	46
	See CA_46C Bandwidth Combination Set 0 in Table 5.6A.1-1
	

	CA_3A-46D
	-
	3
	
	
	Yes
	Yes
	Yes
	Yes
	80

	
	
	46
	See CA_46D Bandwidth combination set 0 in Table 5.6A.1-1
	

	
	
	3
	
	Yes
	Yes
	Yes
	Yes
	Yes
	80

	
	
	46
	See CA_46D Bandwidth combination set 0 in Table 5.6A.1-1
	

	CA_3A-46E
	-
	3
	
	
	Yes
	Yes
	Yes
	Yes
	100

	
	
	46
	See CA_46E Bandwidth Combination Set 0 in Table 5.6A.1-1
	

	CA_4A-46A
	-
	4
	
	
	Yes
	Yes
	Yes
	Yes
	40

	
	
	46
	
	
	
	
	
	Yes
	

	CA_4A-46A-46A
	-
	4
	
	
	Yes
	Yes
	Yes
	Yes
	60

	
	
	46
	See CA_46A-46A Bandwidth combination set 0 in Table 5.6A.1-3
	

	CA_4A-46A-46C
	-
	4
	
	
	Yes
	Yes
	Yes
	Yes
	80

	
	
	46
	See CA_46A-46C Bandwidth Combination Set 0 in Table 5.6A.1-3
	

	CA_4A-46C
	-
	4
	
	
	Yes
	Yes
	Yes
	Yes
	60

	
	
	46
	See CA_46C Bandwidth Combination Set 0 in Table 5.6A.1-1
	

	CA_4A-46D
	-
	4
	
	
	Yes
	Yes
	Yes
	Yes
	80

	
	
	46
	See CA_46D Bandwidth combination set 0 in Table 5.6A.1-3
	

	CA_4A-46A-46D
	-
	4
	
	
	Yes
	Yes
	Yes
	Yes
	100

	
	
	46
	See CA_46A-46D Bandwidth combination set 0 in Table 5.6A.1-3
	

	CA_5A-46A
	-
	5
	
	
	Yes
	Yes
	
	
	30

	
	
	46
	
	
	
	
	
	Yes
	

	CA_5A-46C
	-
	5
	
	
	Yes
	Yes
	
	
	50

	
	
	46
	See CA_46C Bandwidth Combination Set 0 in Table 5.6A.1-1
	

	CA_5A-46C
	-
	5
	
	
	Yes
	Yes
	
	
	50

	
	
	46
	See CA_46C Bandwidth Combination Set 1 in Table 5.6A.1-1
	

	CA_5A-46D
	-
	5
	
	
	Yes
	Yes
	
	
	70

	
	
	46
	See CA_46D Bandwidth combination set 0 in Table 5.6A.1-1
	

	CA_5A-46E
	-
	5
	
	
	Yes
	Yes
	
	
	90

	
	
	46
	See CA_46E  of Bandwidth Combination Set 0 in Table 5.6A.1-1
	

	CA_7A-46A
	-
	7
	
	
	Yes
	Yes
	Yes
	Yes
	40

	
	
	46
	
	
	
	
	
	Yes
	

	CA_7A-46C
	-
	7
	
	
	Yes
	Yes
	
	
	60

	
	
	46
	See CA_46C Bandwidth Combination Set 1 in Table 5.6A.1-1
	

	CA_7A-46D
	-
	7
	
	
	Yes
	Yes
	Yes
	Yes
	80

	
	
	46
	See CA_46D Bandwidth Combination Set 1 in Table 5.6A.1-1
	

	CA_7A-46E
	-
	7
	
	
	Yes
	Yes
	Yes
	Yes
	100

	
	
	46
	See CA_46E Bandwidth Combination Set 0 in Table 5.6A.1-1
	

	CA_8A-46A
	-
	8
	Yes
	Yes
	Yes
	Yes
	
	
	30

	
	
	46
	
	
	
	
	
	Yes
	



	CA_13A-46A
	-
	13
	
	
	Yes
	Yes
	
	
	30

	
	
	46
	
	
	
	
	
	Yes
	

	CA_19A-46A
	-
	19
	
	
	Yes
	Yes
	Yes
	
	35

	
	
	46
	
	
	
	
	
	Yes
	

	CA_19A-46C
	-
	19
	
	
	Yes
	Yes
	Yes
	
	55

	
	
	46
	See CA_46C Bandwidth Combination Set 0 in Table 5.6A.1-1
	

	CA_19A-46D
	-
	19
	
	
	Yes
	Yes
	Yes
	
	75

	
	
	46
	See CA_46D Bandwidth Combination Set 0 in Table 5.6A.1-1
	

	CA_19A-46E
	-
	19
	
	
	Yes
	Yes
	Yes
	
	95

	
	
	46
	See CA_42E Bandwidth Combination Set 0 in Table 5.6A.1-1
	

	CA_21A-46A
	-
	21
	
	
	Yes
	Yes
	Yes
	
	35

	
	
	46
	
	
	
	
	
	Yes
	

	CA_21A-46C
	-
	21
	
	
	Yes
	Yes
	Yes
	
	55

	
	
	46
	See CA_46 Bandwidth Combination Set 0 in Table 5.6A.1-1
	

	CA_21A-46D
	-
	21
	
	
	Yes
	Yes
	Yes
	
	75

	
	
	46
	See CA_46D Bandwidth Combination Set 0 in Table 5.6A.1-1
	

	CA_21A-46E
	-
	21
	
	
	Yes
	Yes
	Yes
	
	95

	
	
	46
	See CA_42E Bandwidth Combination Set 0 in Table 5.6A.1-1
	

	CA_26A-46A
	-
	26
	
	Yes
	Yes
	Yes
	
	
	30

	
	
	46
	
	
	
	
	
	Yes
	

	CA_28A-46C
	-
	28
	
	
	Yes
	Yes
	Yes
	Yes
	60

	
	
	46
	See CA_46C Bandwidth Combination set 1 in Table 5.6A.1-1
	

	CA_40A-46A
	-
	40
	
	
	Yes
	Yes
	Yes
	Yes
	40

	
	
	46
	
	
	
	
	
	Yes
	

	CA_40A-46C
	-
	40
	
	
	Yes
	Yes
	Yes
	Yes
	60

	
	
	46
	See CA_46C Bandwidth Combination Set 0 in Table 5.6A.1-1
	

	CA_40A-46C
	-
	40
	
	
	Yes
	Yes
	Yes
	Yes
	60

	
	
	46
	See CA_46C Bandwidth Combination Set 1 in Table 5.6A.1-1
	

	CA_40A-46D
	-
	40
	
	
	
	Yes
	Yes
	Yes
	80

	
	
	46
	See CA_46D Bandwidth combination set 0 in Table 5.6A.1-1
	

	CA_40C-46A
	-
	40
	See CA_40C Bandwidth Combination Set 0 in Table 5.6A.1-1
	60

	
	
	46
	
	
	
	
	
	Yes
	

	CA_40C-46C
	-
	40
	See CA_40C Bandwidth combination set 0 in Table 5.6A.1-1
	80

	
	
	46
	See CA_46C Bandwidth Combination Set 0 in Table 5.6A.1-1
	

	CA_40D-46A
	-
	40
	See CA_40D Bandwidth combination set 0 in Table 5.6A.1-1
	80

	
	
	46
	
	
	
	
	
	Yes
	




	CA_41A-46A
	-
	41
	
	
	Yes
	Yes
	Yes
	Yes
	40

	
	
	46
	
	
	
	
	
	Yes
	

	CA_42A-46A
	-
	42
	
	
	Yes
	Yes
	Yes
	Yes
	40

	
	
	46
	
	
	
	
	
	Yes
	

	CA_46A-46A-66A
	-
	46
	See CA_46A-46A Bandwidth combination set 0 in Table 5.6A.1-3
	60

	
	
	66
	
	
	Yes
	Yes
	Yes
	Yes
	

	CA_46A-46C-66A
	-
	46
	See CA_46A-46C Bandwidth Combination Set 0 in Table 5.6A.1-3
	80

	
	
	66
	
	
	Yes
	Yes
	Yes
	Yes
	

	CA_46A-46D-66A
	-
	46
	See CA_46A-46D Bandwidth Combination Set 0 in Table 5.6A.1-3
	100

	
	
	66
	
	
	Yes
	Yes
	Yes
	Yes
	

	CA_46C-66A
	-
	46
	See CA_46C Bandwidth Combination Set 0 in Table 5.6A.1-1
	60

	
	
	66
	
	
	Yes
	Yes
	Yes
	Yes
	

	CA_46A-66A
	-
	46
	
	
	
	
	
	Yes
	40

	
	
	66
	
	
	Yes
	Yes
	Yes
	Yes
	

	CA_46D-66A
	-
	46
	See CA_46D Bandwidth combination set 0 in Table 5.6A.1-1
	80

	
	
	66
	
	
	Yes
	Yes
	Yes
	Yes
	

	CA_1A-5A-46A 
	-
	1
	
	
	Yes
	Yes
	Yes
	Yes
	50

	
	
	5
	
	
	Yes
	Yes
	
	
	

	
	
	46
	
	
	
	
	
	Yes
	

	CA_1A-5A-46C 
	-
	1
	
	
	Yes
	Yes
	Yes
	Yes
	70

	
	
	5
	
	
	Yes
	Yes
	
	
	

	
	
	46
	See CA_46C Bandwidth combination set 0 in Table 5.6A.1-1  
	

	CA_1A-5A-46D
	-
	1
	
	
	Yes
	Yes
	Yes
	Yes
	90

	
	
	5
	
	
	Yes
	Yes
	
	
	

	
	
	46
	See CA_46D Bandwidth combination set 0 in Table 5.6A.1-1
	

	CA_1A-7A-46A 
	-
	1
	
	
	Yes
	Yes
	Yes
	Yes
	60

	
	
	7
	
	
	
	Yes
	Yes
	Yes
	

	
	
	46
	
	
	
	
	
	Yes
	

	CA_1A-7A-46C
	-
	1
	
	
	Yes
	Yes
	Yes
	Yes
	80

	
	
	7
	
	
	
	Yes
	Yes
	Yes
	

	
	
	46
	See CA_46C Bandwidth combination set 0 in Table 5.6A.1-1 
	

	CA_1A-7A-46D
	-
	1
	
	
	Yes
	Yes
	Yes
	Yes
	100

	
	
	7
	
	
	
	Yes
	Yes
	Yes
	

	
	
	46
	See CA_46D Bandwidth Combination Set 0 in Table 5.6A.1-1
	

	CA_5A-7A-46A 
	-
	5
	
	
	Yes
	Yes
	
	
	50

	
	
	7
	
	
	
	Yes
	Yes
	Yes
	

	
	
	46
	
	
	
	
	
	Yes
	

	CA_5A-7A-46C
	-
	5
	
	
	Yes
	Yes
	
	
	70

	
	
	7
	
	
	
	Yes
	Yes
	Yes
	

	
	
	46
	See CA_46C Bandwidth combination set 0 in the Table 5.6A.1-1 
	

	CA_5A-7A-46D
	-
	5
	
	
	Yes
	Yes
	
	
	90

	
	
	7
	
	
	
	Yes
	Yes
	Yes
	

	
	
	46
	See CA_46D Bandwidth combination set 0 in Table 5.6A.1-1
	

	CA_1A-5A-7A-46A
	-
	1
	
	
	Yes
	Yes
	Yes
	Yes
	70

	
	
	5
	
	
	Yes
	Yes
	
	
	

	
	
	7
	
	
	
	Yes
	Yes
	Yes
	

	
	
	46
	
	
	
	
	
	Yes
	

	CA_1A-5A-7A-46C
	-
	1
	
	
	Yes
	Yes
	Yes
	Yes
	90

	
	
	5
	
	
	Yes
	Yes
	
	
	

	
	
	7
	
	
	
	Yes
	Yes
	Yes
	

	
	
	46
	See CA_46C Bandwidth combination set 0 in Table 5.6A.1-1
	




	
	E-UTRA CA configuration / Bandwidth combination set

	E-UTRACA configuration
	Uplink CA configurations (NOTE 1)
	Component carriers in order of increasing carrier frequency
	Maximum aggregated 
bandwidth [MHz]
	Bandwidth combination set

	
	
	Channel bandwidths for carrier [MHz]
	Channel bandwidths for carrier [MHz]
	Channel bandwidths for carrier [MHz]
	Channel bandwidths for carrier [MHz]
	
	

	CA_46A-46A2
	-
	20
	20
	
	
	40

	CA_46A-46C2
	-
	20
	See CA_46C Bandwidth Combination Set 0 in Table 5.6A.1-1
	
	60

	
	
	See CA_46C Bandwidth Combination Set 0 in Table 5.6A.1-1
	20
	
	

	CA_46A-46D2
	-
	20
	See CA_46D Bandwidth Combination Set 0 in Table 5.6A.1-1
	80

	
	
	See CA_46D Bandwidth Combination Set 0 in Table 5.6A.1-1
	20
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