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1 Introduction
This paper gives the text proposal on UE transmitter requirements for CA_C_B42 which is proposed to be endorsed into the TR 36.833-1-42 [1]. 
2 Discussion

The transmitter requirements in Table 2-1 are specified specific to CA bands and the supported channel bandwidths. They are usually thought to be potentially relevant when discussing intra-band CA. 
Table 2-1 requirement list specific to CA band and bandwidth combinations

	Section No.
	Requirements

	6.2.2A
	UE maximum output power for CA

	6.2.3A

	UE Maximum Output power for modulation / channel bandwidth for CA

	6.2.4A
	UE maximum output power with additional requirements for CA

	6.3.2A
	UE Minimum output power for CA

	6.3.3A
	UE Transmit OFF power for CA

	6.6.2.1A
	Spectrum emission mask for CA

	6.6.3.2A
	Spurious emission band UE co-existence for CA

	6.6.3.3A.7
	Minimum requirement for CA_42C (network signalled value "CA_NS_08")


6.2.2A
UE maximum output power for CA in Band 42

For CA Bandwidth Class C in Band 42, the maximum output power shall not exceed 23dBm with +/-2 dB tolerance which is the same as that for a non-CA UE in Band 42. A New entry will be introduced for Table 6.2.2A-1 in 36.101 as shown in Table 2-2.
Table 2-2: CA UE Power Class
	EUTRA band
	Class 1 (dBm)
	Tolerance (dB)
	Class 2 (dBm)
	Tolerance (dB)
	Class 3 (dBm)
	Tolerance (dB)
	Class 4 (dBm)
	Tolerance (dB)

	CA_42C
	
	
	
	
	23
	+2/-2
	
	


6.23A
UE Maximum Output power for modulation / channel bandwidth for CA
MPR are needed for contiguously aggregated transmit bandwidth configuration. The channel bandwidth combinations 5+20MHz, 10+20MHz, 15+20MHz and 20+20MHz have been approved for CA_Band 42C. MPR requirements for supporting of these channel bandwidth combinations have been fully accommodated by the current requirements in 36.101 Section 6.23A and thus no changes are needed. 
6.24A
UE maximum output power with additional requirements for CA
This requirement is intended for specific deployment scenario or specific regions that have additional emission requirements and need to be satisfied by additional power reduction. 

Regarding band 42, the co-existence issue with adjacent Band 43 will be different depending on different deployments, 

· For synchronized operation between Band 42/43, there is no need to define additional A-MPR and hence no changes are foreseen to 36.101 Section 6.24A.

· For unsynchronized operation between Band 42/43, either A-MPR or RB restrictions will be needed to address the co-existence issue between these 2 adjacent bands.

According to WF in [2], a NS signalling CA_NS_x will be reserved to define the required A-MPR value for [-50dBm/MHz] protection level to Band 43 for unsynchronized operation. It will be addressed as a separate discussion decoupled from CA_Band 42C WI. 
Required changes for the reserved A-MPR are shown in Table 2-3 below. A New section 6.2.4A.8 will be defined in 36.101 to accommodate this new requirement.
Table 2-3: Contiguous Allocation A-MPR for CA_NS_08
	CA_42C: CA_NS_08
	RBStart
	LCRB [RBs]
	A-MPR for QPSK and 16-QAM[dB]

	100RB/100RB
	-
	-
	N/A

	
	-
	-
	N/A

	75 RB / 100 RB 
and 

100 RB / 75 RB 
	-
	-
	N/A

	50 RB / 100 RB
and

100 RB / 50 RB
	-
	-
	N/A

	25 RB / 100 RB
and

100 RB / 25 RB
	-
	-
	N/A


6.32A
UE Minimum output power for CA
The minimum output power for CA is defined as the mean power in one sub-frame (1 ms) for each component carrier. Currently, there have been requirements for 5MHz/10MHz/15MHz/20MHz component carriers. No additional requirements are needed for 36.101 Section 6.32A since no new component carriers are introduced due to CA_Band 42C.

6.33A
UE Transmit OFF power for CA
UE transmitter OFF power for CA is defined as the mean power per component carrier when the transmitter is OFF on both component carriers. No additional requirements are needed for 36.101 Section 6.33A since no new component carriers are introduced due to CA_Band 42C.

6.6.2.1A

Spectrum emission mask for CA
Spectrum emission mask has been specified for 5+20MHz, 10+20MHz, 15+20MHz and 20+20MHz channel bandwidth combinations for intra-band contiguous CA. No additional requirements are needed for 36.101 Section 6.6.2.1 since no new bandwidth combinations are introduced due to CA_Band 42C.

6.6.3.2A

Spurious emission band UE co-existence for CA
The same spurious emission requirements for Band 42 in non-CA case will be reused for CA_Band 42C. Additional applicable conditions to satisfy [-50dBm/MHz] are also added (Note 15). The new requirement is shown in Table 2-4.
Table 2-4: UE co-existence Requirements for CA_Band42C

	E-UTRA CA Configuration
	Spurious emission 

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

	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
	

	
	E-UTRA Band 43
	FDL_low 
	- 
	FDL_high
	[-50]
	1
	15

	
	Frequency range 
	1884.5
	-
	1915.7
	-41
	0.3
	4, 5

	NOTE 4:
Applicable when CA_NS_01 in subclause 6.6.3.3A.1 is signalled by the network.

NOTE 5:
Applicable when co-existence with PHS system operating in 1884.5 -1915.7MHz.
NOTE 15:
Applicable when CA_NS_08 in subclause 6.6.3.3A.8 is signalled by the network. 
NOTE 16: No test required until the removal of [].


6.6.3.3A.7

Minimum requirement for CA_42C (network signalled value "CA_NS_08")
Band 42 CA UE shall meet [-50dBm/MHz] emission requirements when CA_NS_08 is signalled in the cell. The new requirement is shown in Table 2-5.
Table 2-5: Additional requirements

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

	Frequency range
	FDL_low 
	-
	FDL_high
	[-50]
	1

	NOTE 1: No test required until the removal of [].


3 Conclusion
This paper analyzed the impact of CA_Band 42C on UE transmitter requirements. A corresponding text proposal is provided in the annex. It is proposed to include the analysis for transmitter requirements to TR36.833-1-42. 
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5 Text Proposal on TR 36.833-1-42
----------------------------------------------------------Start of Text Proposal--------------------------------------------------------------
6.1       Transmitter characteristics
The transmitter requirements in Table 6.1-1 are specific to CA bands and the supported channel bandwidths. They are usually thought to be potentially relevant when discussing specific intra-band CA work. 

Table 6.1-1 requirement list specific to CA band and bandwidth combinations

	Section No.
	Requirements

	6.2.2A
	UE maximum output power for CA

	6.2.3A

	UE Maximum Output power for modulation / channel bandwidth for CA

	6.2.4A
	UE maximum output power with additional requirements for CA

	6.3.2A
	UE Minimum output power for CA

	6.3.3A
	UE Transmit OFF power for CA

	6.6.2.1A
	Spectrum emission mask for CA

	6.6.3.2A
	Spurious emission band UE co-existence for CA

	6.6.3.3A
	Spurious emission band UE co-existence for CA


· UE maximum output power for CA in Band 42

For CA Bandwidth Class C in Band 42, the maximum output power shall not exceed 23dBm with +/-2 dB tolerance which is the same as that for a non-CA UE in Band 42. A New entry will be introduced for Table 6.2.2A-1 in 36.101 as in Table 6.1-2 below.

Table 6.1-2: CA UE Power Class
	EUTRA band
	Class 1 (dBm)
	Tolerance (dB)
	Class 2 (dBm)
	Tolerance (dB)
	Class 3 (dBm)
	Tolerance (dB)
	Class 4 (dBm)
	Tolerance (dB)

	CA_42C
	
	
	
	
	23
	+2/-2
	
	


· UE Maximum Output power for modulation / channel bandwidth for CA
Maximum power reduction requirements are needed to support contiguously aggregated transmit bandwidth configuration. The channel bandwidth combinations 5+20MHz, 10+20MHz, 15+20MHz and 20+20MHz have been approved for CA_Band 42C. MPR requirements for supporting of these channel bandwidth combinations have been fully accommodated by the current requirements in 36.101 Section 6.23A and thus no changes are needed. 

· UE maximum output power with additional requirements for CA
This requirement is intended for specific deployment scenario or specific regions that have additional emission requirements and need to be satisfied by additional power reduction. 

Regarding band 42, the co-existence issue with adjacent Band 43 will be different depending on different deployments, 

· For synchronized operation between Band 42/43, there is no need to define additional A-MPR and hence no changes are foreseen to 36.101 Section 6.24A.

· For unsynchronized operation between Band 42/43, either A-MPR or RB restrictions will be needed to address the co-existence issue between these 2 adjacent bands.

According to the agreement, a NS signalling CA_NS_x will be reserved to define the required A-MPR value for [-50dBm/MHz] protection level to Band 43 for unsynchronized operation. It will be addressed as a separate discussion decoupled from CA_Band 42C WI. 

Required changes for the reserved A-MPR are shown in Table 6.1-3 below. A New section 6.2.4A.8 will be defined in 36.101 to accommodate this new requirement. 
Table 6.1-3: Contiguous Allocation A-MPR for CA_NS_08
	CA_42C: CA_NS_08
	RBStart
	LCRB [RBs]
	A-MPR for QPSK and 16-QAM[dB]

	100RB/100RB
	-
	-
	N/A

	
	-
	-
	N/A

	75 RB / 100 RB 
and 

100 RB / 75 RB 
	-
	-
	N/A

	50 RB / 100 RB
and

100 RB / 50 RB
	-
	-
	N/A

	25 RB / 100 RB
and

100 RB / 25 RB
	-
	-
	N/A


· UE Minimum output power for CA
The minimum output power for CA is defined as the mean power in one sub-frame (1 ms) for each component carrier. Currently, there have been requirements for 5MHz/10MHz/15MHz/20MHz component carriers. No additional requirements are needed for 36.101 Section 6.32A since no new component carriers are introduced due to CA_Band 42C.

· UE Transmit OFF power for CA
UE transmitter OFF power for CA is defined as the mean power per component carrier when the transmitter is OFF on both component carriers. No additional requirements are needed for 36.101 Section 6.33A since no new component carriers are introduced due to CA_Band 42C.

· Spectrum emission mask for CA
Spectrum emission mask has been specified for 5+20MHz, 10+20MHz, 15+20MHz and 20+20MHz channel bandwidth combinations for intra-band contiguous CA. No additional requirements are needed for 36.101 Section 6.6.2.1 since no new bandwidth combinations are introduced due to CA_Band 42C.

· Spurious emission band UE co-existence for CA
The same spurious emission requirements for Band 42 in non-CA case will be reused for CA_Band 42C. Additional applicable conditions to satisfy [-50dBm/MHz] are added (Note 15). The new requirement is shown in Table 6.1-4.
Table 6.1-4: UE co-existence Requirements for CA_Band42C

	E-UTRA CA Configuration
	Spurious emission 

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

	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
	

	
	E-UTRA Band 43
	FDL_low 
	- 
	FDL_high
	[-50]
	1
	15

	
	Frequency range 
	1884.5
	-
	1915.7
	-41
	0.3
	4, 5

	NOTE 4:
Applicable when CA_NS_01 in subclause 6.6.3.3A.1 is signalled by the network.

NOTE 5:
Applicable when co-existence with PHS system operating in 1884.5 -1915.7MHz.
NOTE 15:
Applicable when CA_NS_08 in subclause 6.6.3.3A.8 is signalled by the network. 
NOTE 16: No test required until the removal of [].


· Spurious emission band UE co-existence for CA
Band 42 CA UE shall meet [-50dBm/MHz] emission requirements when CA_NS_08 is signalled in the cell. The new requirement is shown in Table 6.1-5.
Table 6.1-5: Additional requirements for CA_Band 42C
	Protected band
	Frequency range (MHz)
	Maximum Level (dBm)
	MBW (MHz)

	Frequency range
	FDL_low 
	-
	FDL_high
	[-50]
	1

	NOTE 1: No test required until the removal of [].


<Next Changed section>

9.1
Required changes to TS36.101
Required changes for CA_42C in UE RF specification TS 36.101 are shown in Table 9.1-1.
Table 9.1-1: Required changes in TS 36.101
	Section
	Requirement
	Required changes in TS 36.101

	5.5A
	Operating bands for CA
	Add a new row for CA_42C in Table 5.5A-1. 

	5.6A.1
	Channel bandwidths per operating band for CA
	Add a new row in Table 5.6A.1-1 for the supported E-UTRA bandwidths of CA_42C.

	6.2.2A
	UE Maximum Output Power for intra-band contiguous CA
	Add a new row for CA_42C in Table 6.2.2A-1. 

	6.2.4A
	UE Maximum Output Power with additional requirements for CA
	CA_NS_08 are reserved for future A-MPR definition to protect unsynchronized Band 43.

	6.6.3A
	Additional spurious emission for CA_42C
	Add a new entry in Table 6.6.3.2A-1 to define co-existence requirements for CA_Band 42C.
Add a new section 6.6.3.3A.7 to define co-existence requirements and the applicable conditions for protection of unsynchronized Band 43. 

	7.3.1A
	Minimum requirements (QPSK) for CA
	Add a new entry in Table 7.3.1A-1 for intra-band CA uplink configuration for reference sensitivity of CA_42C.  

	7.6.1.1A
	In-band blocking for intra-band contiguous CA
	Add CA_42C in Table 7.6.1.1A-2.

	7.6.2.1A
	Out-of-band blocking for intra-band contiguous CA
	Add CA_42C in Table 7.6.2.1A-2. 



----------------------------------------------------------Start of Text Proposal--------------------------------------------------------------
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