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1
Introduction
In this contribution we continue discussion on uplink CA bandwidth class B requirements which was started in [1][2].
2
Discussion

2.1 Channel spacing
Nominal channel spacing for intraband CA is defined with following formula
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When this formula is applied to CC combinaitons of 5 MHz + 10 MHz and 10 MHz + 10 MHz nominal channel spacing and aggregated channel bandwidth will be as listed in Table 1
Table 1 Nominal channel spacing and aggregated bandwidt

	BW1
 [kHz]
	BW2 
[kHz]
	Nominal channel spacing
 [kHz]
	Aggregated CH BW
 [kHz]
	Gap between the
 CCs [kHz]

	5000
	10000
	7200
	14950
	450

	10000
	10000
	9900
	19900
	900


2.2 Maximum output power

Maximum output power can be defined for class B following similar approach as for class C thus following addition into Table 6.2.2A-1 is needed. Note 2 is associated for band 8 operation due to 1.09 % relative duplex gap.

Table 6.2.2A-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_1C
	
	
	
	
	23
	+2/-2
	
	

	CA_3C
	
	
	
	
	23
	+2/-22
	
	

	CA_7C
	
	
	
	
	23
	+2/-22
	
	

	CA_8B
	
	
	
	
	23
	+2/-22
	
	

	CA_38C
	
	
	
	
	23
	+2/-2
	
	

	CA_39C
	
	
	
	
	23
	+2/-2
	
	

	CA_40C
	
	
	
	
	23
	+2/-2
	
	

	CA_41C
	
	
	
	
	23
	+2/-22
	
	

	CA_42C
	
	
	
	
	23
	+2/-3
	
	

	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).


2.3 Maximum power reduction
CA bandwidth Class C MPR was defined based on simulations so that baseline was single carrier MPR but once the allocation was spread into the second CC then one dB more MPR is allowed because single carrier properties of the transmission are no longer existing. It is proposed to follow same principle for class B.

Table 2.3-1: Maximum Power Reduction (MPR) for Power Class 3

	Modulation
	CA bandwidth Class B
	MPR (dB)

	
	25 RB + 50 RB
	50 RB + 50 RB
	

	QPSK
	> 8 and ≤ 25
	> 12 and ≤ 50
	≤ 1

	QPSK
	> 25
	> 50
	≤ 2

	16 QAM
	≤ 8
	≤ 12
	≤ 1

	16 QAM
	> 8 and ≤ 25
	> 12 and ≤ 50
	≤ 2

	16 QAM
	> 25
	> 50
	≤ 3


Non-contiguous resource allocation requires simulation work.

2.4 Output power dynamics

Output power dynamics include minimum output power and off pwer requirements which are defined for uplink intraband CA agnostic from CA bandwidth class thus current requirement applies and no modifications are required into current specs.

2.5 ON/OFF time mask

ON/OFF time mask is defined for uplink intraband CA agnostic from CA bandwidth class thus current requirement applies and no modifications are required into current specs.
2.6 Power control
Power control requirements include absolute power tolerance, relative power tolerance and aggregate power control tolerance. Intraband CA types of contiguous class B, contiguous class C and non-contiguous CA have single PA reference architecture it seems feasible to extend the current intraband CA power control requirements to cover also class B.

2.7 Transmit signal quality

Transmit signal quality requirements include frequency error, EVM and carrier leakage which are defined for uplink intraband CA agnostic from CA bandwidth class thus current requirement applies and no modifications are required into current specs.

Inband emission requirements apply only for class C thus further discussion is needed on their applicability to class B.

2.8 Occupied bandwidth

Occubied bandwidth is defined for uplink intraband CA agnostic from CA bandwidth class thus current requirement applies and no modifications are required into current specs.

2.9 Specrum emission mask

General spectrum emission mask needs to be defined for Class B and is for 25RB+50RB and 50RB+50RB as follows

Table 2.9-1: General E-UTRA CA spectrum emission mask for Bandwidth Class B
	Spectrum emission limit [dBm]/BWChannel_CA

	ΔfOOB
(MHz)
	25RB+50RB

(14.95 MHz)
	50RB+50RB

(19.9 MHz)
	Measurement bandwidth

	( 0-1
	-20
	-21
	30 kHz

	( 1-5
	-10
	-10
	1 MHz

	( 5-14.95
	-13
	-13
	1 MHz

	( 14.95-19.45
	-25
	-13
	1 MHz

	( 19.45-19.9
	
	-13
	1 MHz

	( 19.9-24.9
	
	-25
	1 MHz


2.10 ACLR
Contiguous intraband CA ALCR requirements are UTRA ACLR which specifies WCDMA and HSPA protection in adjacent UTRA channels and CA E-UTRA ACRL which specifies protection for adjacent LTE CA operation. Currently these requirements are defined only for class C but can and should be extended to cover also class B. Required change is to add class B into Table 6.6.2.3.2A-1 and Table 6.6.2.3.2A-1.

2.11 Spurious emissions
Intraband CA spurious emissions as such can be extended into class B but OOB boundary needs to be defined. OOB boundaru Foob is for class C the aggregated bandwidth + 5 MHz and similarly for single carrier operation for carriers of 5 – 20 MHz bandwidth Foob is channel bandwidth + 5 MHz. Thus for Class B we propose following.
Table 2.11-1: Boundary between E-UTRA out of band and spurious emission domain for intra-band contiguous carrier aggregation

	CA Bandwidth Class
	OOB boundary FOOB

(MHz)

	A
	Table 6.6.3.1-1

	B
	BWChannel_CA + 5

	C
	BWChannel_CA + 5


2.12 UE to UE co-existance
CA configuration CA_8B needs to add into Table 6.6.3.2A-1.

Table 6.6.3.2A-1: Requirements for intraband carrier aggregation

	E-UTRA CA Configuration
	Spurious emission 

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

	CA_1C
	E-UTRA Band 1, 3, 7, 8, 11, 18, 19, 20, 21, 22, 26, 27, 28, 31, 38, 40, 41, 42, 43, 44
	FDL_low 
	- 
	FDL_high
	-50
	1
	

	
	Frequency range
	1839.9
	-
	1879.9
	-50
	1
	

	CA_3C
	E-UTRA Band 1, 7, 8, 20, 26, 27, 28, 31, 33, 34, 38, 41, 43, 44
	FDL_low 
	- 
	FDL_high
	-50
	1
	

	
	E-UTRA Band 3
	FDL_low 
	- 
	FDL_high
	-50
	1
	10

	
	E-UTRA Band 22, 42
	FDL_low 
	- 
	FDL_high
	-50
	1
	2

	CA_7C
	E-UTRA Band 1, 3, 7, 8, 20, 22, 27, 28, 29, 30. 31, 33, 34, 40, 42, 43
	FDL_low
	-
	FDL_high
	-50
	1
	

	CA_8B
	E-UTRA Band 1, 20, 28, 31, 32, 33, 34, 38, 39, 40
	FDL_low 
	- 
	FDL_high
	-50
	1
	

	
	E-UTRA band 3
	FDL_low 
	- 
	FDL_high
	-50
	1
	2

	
	E-UTRA band 7
	FDL_low 
	- 
	FDL_high
	-50
	1
	2

	
	E-UTRA Band 8
	FDL_low 
	- 
	FDL_high
	-50
	1
	10

	
	E-UTRA Band 22, 41, 42, 43
	FDL_low 
	- 
	FDL_high
	-50
	1
	2

	
	E-UTRA Band 11, 21
	FDL_low
	-
	FDL_high
	-50
	1
	TBD

	
	Frequency range
	860
	-
	890
	-40
	1
	10, TBD

	
	Frequency range
	1884.5
	-
	1915.7
	-41
	0.3
	TBD

	CA_38C
	E-UTRA Band 1,3, 8, 20, 22, 27, 28, 29, 30, 31, 33, 34, 40, 42, 43
	FDL_low
	-
	FDL_high
	-50
	1
	

	CA_39C
	E-UTRA Band 22, 34, 40, 41, 42, 44
	FDL_low
	-
	FDL_high
	-50
	1
	

	CA_40C
	E-UTRA Band 1, 3, 7, 8, 20, 22, 26, 27, 33, 34, 38, 39, 41, 42, 43, 44
	FDL_low 
	- 
	FDL_high
	-50
	1
	

	CA_41C
	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
	FDL_low 
	- 
	FDL_high
	-50
	1
	

	CA_42C
	E-UTRA Band 1, 2, 3, 4, 5, 7, 8, 10, 11, 19, 20, 21, 25, 26, 27, 28, 31, 33, 34, 38, 40, 41, 44
	FDL_low 
	- 
	FDL_high
	-50
	1
	

	
	Frequency range 
	1884.5
	-
	1915.7
	-41
	0.3
	

	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


2.13 Transmit intermodulation

Intraband contiguous CA transmit intermodulation requirement is defiend only for class C but can be extended into class B.
3
Conclusion

In this contribution we have discussed how intraband CA bandwidth class B transmitter requirements can be specified.
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