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1. Introduction
The work item for LTE Advanced intra-band non-contiguous Carrier Aggregation in Band 42 for 4DL was approved in RAN#68 [1]. 
This paper provides overview on this WI.
2. Discussion
2.1 BS RF requirements
The NC CA with two sub-blocks in Band 42 is already included in TS 36.104/36.141. No change is required to TS 36.104/36.141.

2.2 UE RF requirements
Transmitter characteristics
The WI specifies the scenarios for 4 CC intra-band non-contiguous DL CA with 1 CC on the UL in Band 42. Hence for UE transmitter characteristics, the existing single carrier transmitter requirements shall be applied. 

Reference sensitivity
In general TDD uplink transmission has no impact to the reference sensitivity, i.e. the ΔRIBNC = 0 for 4DL NC CA configurations. The following table show the required changes for TS 36.101 Clause 7.3.1A.
Table 2.2-1: Intra-band non-contiguous CA with one uplink configuration for reference sensitivity

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

	CA_42C-42C
	NOTE 6
	NOTE 7
	NOTE 8
	0.0
	TDD

	CA_42A-42D
	NOTE 6
	NOTE 7
	NOTE 8
	0.0
	TDD

	CA_42D-42A
	NOTE 6
	NOTE 7
	NOTE 8
	0.0
	TDD

	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. 




Other receiver requirements

The 4 CC intra-band non-contiguous downlink CA consists of 2 downlink sub-blocks, with a single sub-block gap. For intra-band non-contiguous CA the receiver requirements except reference sensitivity are defined per sub-block and band agnostic. Hence no change is needed for introduction of the new intra-band non-contiguous CA configuration. 
In summary, required changes to TS 36.101 are shown in Table 2.2-2.

Table 2.2-2: Required changes to TS 36.101
	Clause
	Requirement
	Required changes to TS 36.101

	5.6A.1
	Channel bandwidths per operating band for CA
	Introducing channel bandwidth combinations of 4DL NC CA in band 42 to Table 5.6A.1-3.

	7.3.1A
	Minimum requirements (QPSK) for CA
	New rows are to be added to Table 7.3.1A-3 in which requirement of 4DL NC CA in band 42 uplink configurations for reference sensitivity is provided.  


Based on the discussion above, there is no controversial issue for this TDD NC CA WI.
Proposal: it is proposed that no TR is needed for this WI [1], CR for TS 36.101 and TS 36.307 can be provided for approval directly in RAN4#76bis.
3. Conclusion
In this contribution, overview on RF requirements of 4DL NC CA in band42 is provided. It is found that there is no controversial issue for this TDD NC CA WI.

Proposal: it is proposed that no TR is needed for this WI, and CR for TS 36.101 and TS 36.307 can be provided for approval in RAN4#76bis.
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===== Start: Required changes to TS 36.101 for 4DL NC CA in band42 =======

Table 5.6A.1-3: E-UTRA CA configurations and bandwidth combination sets defined for non-contiguous intra-band CA (with two sub-blocks)

	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_2A-2A
	-
	5, 10, 15, 20
	5, 10, 15, 20
	
	
	40
	0

	CA_3A-3A
	-
	5, 10, 15, 20
	5, 10, 15, 20
	
	
	40
	0

	
	
	5, 10, 15, 20
	5, 10
	
	
	30
	1

	CA_4A-4A
	CA_4A-4A
	5, 10, 15, 20
	5, 10, 15, 20
	
	
	40
	0

	CA_7A-7A
	-
	5
	15
	
	
	40
	0

	
	
	10
	10, 15
	
	
	
	

	
	
	15
	15, 20
	
	
	
	

	
	
	20
	20
	
	
	
	

	CA_23A-23A
	-
	5
	10
	
	
	15
	0

	CA_25A-25A
	-
	5, 10
	5, 10
	
	
	20
	0

	
	
	5, 10, 15, 20
	5, 10, 15, 20
	
	
	40
	1

	CA_40A-40A
	-
	10, 20
	10, 20
	
	
	40
	0

	CA_41A-41A
	-
	10, 15, 20
	10, 15, 20
	
	
	40
	0

	
	
	5, 10, 15, 20
	5, 10, 15, 20
	
	
	40
	1

	CA_41A-41C
	-
	5, 10, 15, 20
	See CA_41C Bandwidth Combination Set 1 in Table 5.6A.1-1
	
	60
	0

	CA_41C-41A
	-
	See CA_41C Bandwidth Combination Set 1 in Table 5.6A.1-1
	5, 10, 15, 20
	
	60
	0

	CA_42A-42A
	-
	5, 10, 15, 20
	5, 10, 15, 20
	
	
	40
	0

	CA_42A-42C
	-
	5, 10, 15, 20
	See CA_42C Bandwidth Combination Set 0 in Table 5.6A.1-1
	
	60
	0

	CA_42C-42A
	-
	See CA_42C Bandwidth Combination Set 0 in Table 5.6A.1-1
	5, 10, 15, 20
	
	60
	0

	CA_42C-42C
	-
	See CA_42C Bandwidth Combination Set 0 in Table 5.6A.1-1
	See CA_42C Bandwidth Combination Set 0 in Table 5.6A.1-1
	60
	0

	CA_42D-42A
	
	See CA_42D Bandwidth Combination Set 0 in Table 5.6A.1-1
	5, 10, 15, 20
	60
	

	CA_42A-42A
	-
	5, 10, 15, 20
	See CA_42D Bandwidth Combination Set 0 in Table 5.6A.1-1
	60
	0

	NOTE 1:
Uplink CA configurations are the configurations supported by the present release of specifications.


===== Next section =======

Table 7.3.1A-3: Intra-band non-contiguous CA with one uplink configuration for reference sensitivity

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

	CA_2A-2A
	25RB+25RB 
	30.0 < Wgap ≤ 50.0 
	121
	5.3
	FDD

	
	
	0.0 < Wgap ≤ 30.0 
	251
	0
	

	
	25RB+50RB 
	25.0 < Wgap ≤ 45.0 
	121
	4.4
	

	
	
	0.0 < Wgap ≤ 25.0 
	251
	0
	

	
	25RB+75RB 
	20.0 < Wgap ≤ 40.0 
	121
	4.2
	

	
	
	0.0 < Wgap ≤ 20.0 
	251
	0
	

	
	25RB+100RB 
	15.0 < Wgap ≤ 35.0 
	121
	3.8
	

	
	
	0.0 < Wgap ≤ 15.0 
	251
	0
	

	
	50RB+25RB 
	15.0 < Wgap ≤ 45.0 
	121
	5.9
	

	
	
	0.0 < Wgap ≤ 15.0 
	321
	0
	

	
	50RB+50RB 
	10.0 < Wgap ≤ 40.0 
	121
	4.6
	

	
	
	0.0 < Wgap ≤ 10.0 
	321
	0
	

	
	50RB+75RB 
	5.0 < Wgap ≤ 35.0 
	121
	4.1
	

	
	
	0.0 < Wgap ≤ 5.0 
	321
	0
	

	
	50RB+100RB 
	0.0 < Wgap ≤ 30.0 
	121
	4.0
	

	
	75RB+25RB 
	10.0 < Wgap ≤ 40.0 
	1212
	6.7
	

	
	
	0.0 < Wgap ≤ 10.0 
	361
	0
	

	
	75RB+50RB 
	5.0 < Wgap ≤ 35.0 
	1212
	5.4
	

	
	
	0.0 < Wgap ≤ 5.0 
	361
	0
	

	
	75RB+75RB 
	0.0 < Wgap  ≤ 30.0 
	1212
	4.6
	

	
	75RB+100RB 
	0.0 < Wgap ≤ 25.0 
	1212
	4.2
	

	
	100RB+25RB 
	0.0 < Wgap ≤ 35.0 
	1613
	7.2
	

	
	100RB+50RB 
	0.0 < Wgap ≤ 30.0 
	1613
	5.8
	

	
	100RB+75RB 
	0.0 < Wgap ≤ 25.0 
	1613
	5.0
	

	
	100RB+100RB 
	0.0 < Wgap ≤ 20.0 
	1613
	4.6
	

	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
	

	
	25RB+75RB
	20 < Wgap ≤ 45
	101
	4.3
	

	
	
	0 < Wgap ≤ 20
	251
	0
	

	
	25RB+100RB
	15 < Wgap ≤ 40
	101
	4.1
	

	
	
	0 < Wgap ≤ 15
	251
	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
	

	
	50RB+75RB
	5 < Wgap ≤ 40
	104
	4.5
	

	
	
	0 < Wgap ≤ 5
	321
	0
	

	
	50RB+100RB
	0 < Wgap ≤ 35
	104
	4.2
	

	
	75RB+25RB
	10 < Wgap ≤ 45
	1014
	7.6
	

	
	
	0 < Wgap ≤ 10
	321
	0
	

	
	75RB+50RB
	5 < Wgap ≤ 40
	1014
	6.7
	

	
	
	0 < Wgap ≤ 5
	321
	0
	

	
	75RB+75RB
	0 < Wgap ≤ 35
	1014
	5.6
	

	
	75RB+100RB
	0 < Wgap ≤ 30
	1014
	4.8
	

	
	100RB+25RB
	0 < Wgap ≤ 40
	1215
	8
	

	
	100RB+50RB
	0 < Wgap ≤ 35
	1215
	6.7
	

	
	100RB+75RB
	0 < Wgap ≤ 30
	1215
	6.1
	

	
	100RB+100RB
	0 < Wgap ≤ 25
	1215
	5.7
	

	CA_40A-40A
	NOTE 6
	NOTE 7
	NOTE 8
	0.0
	TDD

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

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

	CA_41C-41A
	NOTE 6
	NOTE 7
	NOTE 8
	0.0
	TDD

	CA_42A-42A
	NOTE 6
	NOTE 7
	NOTE 8
	0.0
	TDD

	CA_42A-42C
	NOTE 6
	NOTE 7
	NOTE 8
	0.0
	TDD

	CA_42C-42A
	NOTE 6
	NOTE 7
	NOTE 8
	0.0
	TDD

	CA_42C-42C
	NOTE 6
	NOTE 7
	NOTE 8
	0.0
	TDD

	CA_42A-42D
	NOTE 6
	NOTE 7
	NOTE 8
	0.0
	TDD

	CA_42D-42A
	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. 

NOTE 12:
12 refers to the UL resource blocks shall be located at RBstart=39.

NOTE 13:
13 refers to the UL resource blocks shall be located at RBstart=57.

NOTE 14:
14 refers to the UL resource blocks shall be located at RBstart=44.
NOTE 15:
15 refers to the UL resource blocks shall be located at RBstart=62.


===== END: Required changes to TS 36.101 for 4DL NC CA in band42 =======
