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1 Introduction

Intra-band contiguous CA of 3UL in B40 and B41 were approved in Ran#72 meeting [1]. As this is the first time of 3UL contiguous CA is discussed, this paper summarizes the open issues and tries to make agreements for some of them. 
2 Discussion 
2.1 Open issues
Table 2.1-1 lists all the requirement may be revisited in TS 36.101. Following sections, we will analysis each requirement respectively. 
Table 2.1-1 Requirements
	Requirements for CA in TS 36.101
	Comments

	5.5A Operating bands for CA
	No need to be changed

	5.6A
Channel bandwidth for CA
	No need to be changed

	5.6A.1
Channel bandwidths per operating band for CA
	Table 5.6A.1-1 should be revised for 3UL CA for E-UTRA CA configuration CA_40D and CA_41D

	5.7.1A
Channel spacing for CA
	No need to be changed

	5.7.2A
Channel raster for CA
	No need to be changed

	5.7.4A
TX–RX frequency separation for CA
	No need to be changed

	6.2.2A
UE maximum output power for CA
	New rows should be added in Table 6.2.2A-1

	6.2.3A
UE Maximum Output power for modulation / channel bandwidth for CA


	Table 6.2.3A-1 should be revised or a new table for bandwidth Class D should be added

	6.2.4A
UE maximum output power with additional requirements for CA
	New A-MPR requirement for CA_41D

	6.2.5A
Configured transmitted power for CA
	No need to be changed

	6.3.2A

UE Minimum output power for CA
	No need to be changed

	6.3.3A

UE Transmit OFF power for CA
	No need to be changed

	6.3.4A
ON/OFF time mask for CA
	No need to be changed

	6.3.5A
Power control for CA
	Whether the requirements for Bandwidth Class B and C is suitable for Bandwidth Class D should be checked

	6.5.1A 
Frequency error for CA
	No need to be changed

	6.5.2A
Transmit modulation quality for CA
	Whether the requirements for Bandwidth Class B and C is suitable for Bandwidth Class D should be checked

	6.6.1A
Occupied bandwidth for CA
	No need to be changed

	6.6.2.1A
Spectrum emission mask for CA
	New table for Bandwidth Class D should be added

	6.6.2.2A
Additional Spectrum Emission Mask for CA
	New section is needed for CA_41D 

	6.6.2.3.2A
Minimum requirement UTRA for CA
	Whether the requirements for Bandwidth Class B and C is suitable for Bandwidth Class D should be checked

	6.6.2.3.3A
Minimum requirements for CA E-UTRA


	Whether the requirements for Bandwidth Class B and C is suitable for Bandwidth Class D should be checked

	6.6.3.2A
Spurious emission band UE co-existence for CA
	Table 6.6.3.2A-1 should be revised

	6.6.3.3A
Additional spurious emissions for CA
	No need to be changed

	6.7.1A
Transmit intermodulation for CA
	Whether the requirements for Bandwidth Class B and C is suitable for Bandwidth Class D should be checked


2.2 Channel Bandwidths for CA_40D and CA_41D

As proposed in WID [1], new UL CA configurations should be added in the following table.
2.2-1: E-UTRA CA configurations and bandwidth combination sets defined for intra-band contiguous CA

	
	E-UTRA CA configuration / Bandwidth combination set

	E-UTRA CA configuration
	Uplink CA configurations

(NOTE 3)
	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_40D
	CA_40C, CA_41D
	10, 15, 20
	20
	20
	
	60
	0

	
	
	20
	10, 15
	20
	
	
	

	
	
	20
	20
	10, 15
	
	
	

	CA_41D
	CA_41C, CA_41D
	10
	20
	15
	
	60
	0

	
	
	10
	15, 20
	20
	
	
	

	
	
	15
	20
	10, 15
	
	
	

	
	
	15
	10, 15, 20
	20
	
	
	

	
	
	20
	15, 20
	10
	
	
	

	
	
	20
	10, 15, 20
	15, 20
	
	
	


2.3 UE maximum output power for CA_40D and CA_41D
The UE maximum output power for CA_40D and CA_41D are proposed to reuse requirement for bandwidth class C.
Table 2.3-1 CA UE Power Class for intraband contiguous CA

	E-UTRA CA Configuration
	Class 1 (dBm)
	Tolerance (dB)
	Class 2 (dBm)
	Tolerance (dB)
	Class 3 (dBm)
	Tolerance (dB)
	Class 4 (dBm)
	Tolerance (dB)

	CA_40D
	
	
	
	
	23
	+2/-2
	
	

	CA_41D
	
	
	
	
	23
	+2/-22
	
	

	NOTE 1:
Void

NOTE 2:
If all transmitted resource blocks (Figure 5.6A-1) over all component carriers are confined within FUL_low and FUL_low + 4 MHz or/and FUL_high – 4 MHz and FUL_high, the maximum output power requirement is relaxed by reducing the lower tolerance limit by 1.5 dB 

NOTE 3:
PPowerClass is the maximum UE power specified without taking into account the tolerance

NOTE 4: 
For intra-band contiguous carrier aggregation the maximum power requirement should apply to the total transmitted power over all component carriers (per UE).


2.4 UE Maximum Output power for modulation / channel bandwidth for CA_40D and CA_41D

For bandwidth class D, a new table needs to be added. Some of the requirements could be reused, but requirement with more than 200 RB needs further study.
Table 2.4-1 Maximum Power Reduction (MPR) for Power Class 3
	Modulation
	CA bandwidth Class D
	MPR (dB)

	
	50 RB + 75 RB + 100RB
	50 RB + 100 RB + 100 RB
	75 RB + 75 RB + 100 RB
	75 RB + 100 RB + 100 RB
	100 RB + 100 RB + 100 RB
	

	QPSK
	> 12 and ≤ 50
	> 12 and ≤ 50
	> 16 and ≤ 75
	> 16 and ≤ 75
	> 18 and ≤ 100
	≤ 1

	QPSK
	> 50 and ≤ TBD
	> 50 and ≤ TBD
	> 75 and ≤ TBD
	> 75 and ≤ TBD
	> 100 and ≤ TBD
	≤ 2

	QPSK
	> TBD
	> TBD
	> TBD
	> TBD
	> TBD
	≤ TBD


	16 QAM
	≤ 8
	≤ 12
	≤ 8
	≤ 12
	≤ 16
	≤ 1

	16 QAM
	> 12 and ≤ 50
	> 12 and ≤ 50
	> 16 and ≤ 75
	> 16 and ≤ 75
	> 18 and ≤ 100
	≤ 2

	16 QAM
	> 50 and ≤ TBD
	> 50 and ≤ TBD
	> 75 and ≤ TBD
	> 75 and ≤ TBD
	> 100 and ≤ TBD
	≤ 3

	16 QAM
	> TBD
	> TBD
	> TBD
	> TBD
	> TBD
	≤ TBD

	64 QAM
	≤ 12 allocation wholly contained within a single CC 
	≤ 12 and allocation wholly contained within a single CC 
	≤ 16 and allocation wholly contained within a single CC
	≤ 16 and allocation wholly contained within a single CC
	≤ 18 and allocation wholly contained within a single CC
	≤ 2

	64 QAM
	> 12 allocation wholly contained within a single CC or allocation extends across two CC’s 
	> 12 allocation wholly contained within a single CC or allocation extends across two CC’s 
	> 16 allocation wholly contained within a single CC or allocation extends across two CC’s
	> 16 allocation wholly contained within a single CC or allocation extends across two CC’s
	> 18 allocation wholly contained within a single CC or allocation extends across two CC’s
	≤ 3

	64 QAM
	allocation extends across Three CC’s
	allocation extends across Three CC’s
	allocation extends across Three CC’s
	allocation extends across Three CC’s
	allocation extends across Three CC’s
	≤ TBD


2.5 UEmaximum output power with additional requirements for CA_41D

A New CA network signaling needs to be added for CA_41D.
2.5-1: Additional Maximum Power Reduction (A-MPR) for intra-band contiguous CA

	CA Network Signalling value
	Requirements 

(subclause)
	Uplink CA Configuration
	A-MPR [dB]

(subclause)

	CA_NS_09
	TBD
	CA_41D
	TBD

	NOTE 1:
Applicable for uplink CA configurations listed in Table 5.6A.1-1 for which none of the additional requirements in subclauses 6.6.2.2A or 6.6.3.3A apply.

NOTE 2:
The index of the sequence CA_NS corresponds to the value of additionalSpectrumEmissionSCell-r10.


2.6 Power control for CA_40D and CA_41D
It is proposed to reuse the bandwidth class B and C requirements for bandwidth class D.
2.7 Transmit modulation quality for CA_40D and CA_41D

It is proposed to reuse the bandwidth class B and C requirements for bandwidth class D.
2.8 Spectrum emission mask for CA_40D and CA_41D

For bandwidth class D, a new table is added. 
Table 2.8-1: General E-UTRA CA spectrum emission mask for Bandwidth Class D
	Spectrum emission limit [dBm]/BWChannel_CA

	ΔfOOB
(MHz)
	50RB+75RB+100RB
(44.1MHz)
	50RB+100RB+100 RB

(49.2MHz)
	75RB+75RB+100RB

(49.6MHz)
	75RB+100RB+100RB

(54.4MHz)
	100RB+100RB+100 RB

(59.6MHz)
	Measurement bandwidth

	( 0-1
	-22
	-22.5
	-22.5
	-23.5
	-24
	30 kHz

	( 1-5
	-10
	-10
	-10
	-10
	-10
	1 MHz

	( 5-44.1
	-13
	-13
	-13
	-13
	-13
	1 MHz

	( 44.1-49.1
	-25
	-13
	-13
	-13
	-13
	1 MHz

	( 49.1-49.2
	
	-13
	-13
	-13
	-13
	1 MHz

	( 49.2-49.6
	
	-25
	-13
	-13
	-13
	1 MHz

	( 49.6-54.2
	
	-25
	-25
	-13
	-13
	1 MHz

	( 54.2-54.4
	
	
	-25
	-13
	-13
	1 MHz

	( 54.4-54.6
	
	
	-25
	-25
	-13
	1 MHz

	( 54.6-59.4
	
	
	
	-25
	-13
	1 MHz

	( 59.4-59.6
	
	
	
	
	-13
	1 MHz

	( 59.6-64.6
	
	
	
	
	-25
	1 MHz


2.9 Additional Spectrum emission mask for CA_41D

A new section of additional spectrum emission mask for CA_41D is needed corresponding to CA_NS_09
2.10 UTRA and E-UTRA ACLR requirements for CA_40D and CA_41D

It is proposed to reuse the bandwidth class B and C requirements for bandwidth class D.

2.11 Spurious emission band UE co-existence for CA_40D and CA_41D

Table 2.9-1: Requirements

	E-UTRA CA Configuration
	Spurious emission 

	
	Protected band
	Frequency range (MHz)
	Maximum Level (dBm)
	MBW (MHz)
	NOTE

	CA_40D
	E-UTRA Band 1, 3, 7, 8, 20, 22, 26, 27, 32, 33, 34, 38, 39, 41, 42, 43, 44, 65, 67
	FDL_low 
	- 
	FDL_high
	-50
	1
	

	CA_41D
	E-UTRA Band 1, 2, 3, 4, 5, 8, 10, 12, 13 , 14, 17, 23, 24, 25, 26, 27, 28, 29, 30, 34, 39, 40, 42, 44, 65, 66
	FDL_low 
	- 
	FDL_high
	-50
	1
	

	NOTE 1:
FDL_low and FDL_high refer to each E-UTRA frequency band specified in Table 5.5-1

NOTE 2:
As exceptions, measurements with a level up to the applicable requirements defined in Table 6.6.3.1-2 are permitted for each assigned E-UTRA carrier used in the measurement due to 2nd, 3rd, 4th [or 5th] harmonic spurious emissions. Due to spreading of the harmonic emission the exception is also allowed for the first 1 MHz frequency range immediately outside the harmonic emission on both sides of the harmonic emission. This results in an overall exception interval centred at the harmonic emission of (2MHz + N x LCRB x 180kHz), where N is 2, 3, 4, [5] for the 2nd, 3rd, 4th [or 5th] harmonic respectively. The exception is allowed if the measurement bandwidth (MBW) totally or partially overlaps the overall exception interval

NOTE 3:
To meet these requirements some restriction will be needed for either the operating band or protected band

NOTE 4:
N/A

NOTE 5:
N/A

NOTE 6:
N/A

NOTE 7:
N/A

NOTE 8:
N/A

NOTE 9:
N/A
NOTE 10:
The requirement also applies for the frequency ranges that are less than FOOB (MHz) in Table 6.6.3.1-1 and Table 6.6.3.1A-1 from the edge of the aggregated channel bandwidth.
NOTE 11:
N/A

NOTE 12:
For these adjacent bands, the emission limit could imply risk of harmful interference to UE(s) operating in the protected operating band.

NOTE 13:
N/A
NOTE 14:
N/A


2.12 Transmit intermodulation for CA_40D and CA_41D

It is proposed to reuse the bandwidth class B and C requirements for bandwidth class D.
3 Conclusion
In this paper, requirement for 3UL contiguous CA is discussed, and corresponding TP is provided in [2].
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