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1 Background
Some new band combinations were proposed for 2UL inter-band CA in previous RAN meetings [1][2], however, the information is not updated timely in the technical report. This contribution updates the missing band combinations in the TR. Furthermore, the tables of overall band combinations for CA class A3 and A4 are provided in this contribution as well.
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Text Proposal
<Start of TP>

5.2.1
UE Coexistence requirements for Dual UL CA when the aggregated bands are from different regions
Most dual-uplink inter-band CA combinations are from the same regions as shown in table 5.2.1-1. But some inter-band CA combinations are from the inter-regions such as B1+B5, B3+B5 and B4+B7 combinations.
Table 5.2.1-1: Dual-uplink inter-band CA combination lists
	Class
	Band Combination
	Frequency
	Deployment Regions

	Dual-uplink

Inter-band CA
	A1
	B1+B5 
	2.1G+800M
	Inter-regions

(Region 1+2+3)

	
	
	B1+B19
	2.1G+800M
	Region 3

	
	
	B3+B20
	1.8G+800M
	Region 1

	
	
	B7+B28
	2.6G+700M
	Region 2

	
	
	B2+B13
	1.9G+700M
	Region 2

	
	
	B4+B13
	2.1G+700M
	Region 2

	
	A2
	B3+B8 
	1.8G+900M
	Region 3

	
	
	B4+B12
	2.1G+700M
	Region 2

	
	
	B4+B17
	2.1G+700M
	Region 2

	
	A3
	B1+B7
	2.1G+2.6G
	Region 1

	
	
	B3+B7 
	1.7G+2.6G
	Region 1

	
	
	B4+B7 
	1.7G+2.6G
	Inter-regions

(Region 1+2+3)

	
	
	B5+B12 
	800M+700M
	Region 2

	
	
	B5+B17 
	800M+700M
	Region 2

	
	A4
	B3+B5 
	1.8G+800M
	Inter-regions

(Region 1+2+3)

	
	
	B2+B4
	1.9G+2.1G 
	Region 2

	
	
	B7+B20 
	2.6G+800M
	Region 1

	
	
	B3+B26
	1.8G+800M 
	Region 3

	
	
	B3+B19
	1.8G+800M
	Region 3

	
	
	B5+B7
	800M+2.6G
	Region 3

	
	
	B1+B3
	2.1G+1.8G
	Region 3

	
	
	B3+B8 
	1.8G+900M
	Region 3

	
	A5
	B1+B21 
	2.1G+1.4G
	Region 3

	
	
	B19+B21
	800M+1.4G
	Region 3


<Unchanged contents are omitted>

<Next changed section>
5.2.5

Transmit power

5.2.5.1 UE maximum output power for 2UL inter-band CA
For 2UL inter-band CA, considering SAR requirement, current power class for each UE should be maintained. UE maximum output power shall be measured over all component carriers from different bands. If each band has separate antenna connectors, maximum output power is measured as the sum of maximum output power at each UE antenna connector.

For 2UL inter-band CA, multiple transmitters with one for each band are assumed. Considering lower tolerance is impacted by the number of transmitters rather than the number of antenna connectors, the lower tolerance of maximum output power for dual uplink inter-band CA shall also be relaxed due to multiple transmitters. This is very similar to the case of UL-MIMO. The tolerance value for 2UL inter-band CA could refer to UL-MIMO considering both are two transmitters sharing the maximum output power. For a certain band combination, if the lower tolerance is different for the two constituent bands, the tolerance is FFS. 
Table 5.2.5.1-1: CA UE Power Class with dual uplink

	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_1A-5A
	
	
	
	
	23
	+2/-3
	
	

	CA_3A-20A
	
	
	
	
	23
	 +2/-32
	
	

	CA_1A-19A
	
	
	
	
	23
	+2/-3
	
	

	CA_3A-8A
	
	
	
	
	23
	 +2/-32
	
	

	CA_4A-12A
	
	
	
	
	23
	 +2/-32
	
	

	CA_4A-17A
	
	
	
	
	23
	+2/-3
	
	

	CA_1A-7A
	
	
	
	
	23
	 +2/-32
	
	

	CA_3A-7A
	
	
	
	
	23
	 +2/-32
	
	

	CA_4A-7A
	
	
	
	
	23
	 +2/-32
	
	

	CA_5A-12A
	
	
	
	
	23
	 +2/-32
	
	

	CA_5A-17A
	
	
	
	
	23
	+2/-3
	
	

	CA_3A-5A
	
	
	
	
	23
	 +2/-32
	
	

	CA_7A-20A
	
	
	
	
	23
	 +2/-32
	
	

	CA_1A-21A
	
	
	
	
	23
	+2/-3
	
	

	CA_7A-28A
	
	
	
	
	23
	+2/-32
	
	

	CA_2A-4A
	
	
	
	
	23
	+2/-32
	
	

	CA_3A-26A
	
	
	
	
	23
	+2/-32
	
	

	CA_3A-19A
	
	
	
	
	23
	+2/-32
	
	

	CA_19A-21A
	
	
	
	
	23
	+2/-3
	
	

	NOTE 1:
Void
NOTE 2:
2 refers to the transmission bandwidths (Figure 5.6-1) confined within FUL_low and FUL_low + 4 MHz or 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 inter-band carrier aggregation the maximum power requirement should apply to the total transmitted power over all component carriers (per UE).


<Next changed section>
5.2.8.1 
SEM requirements

Currently, RAN4 has assumed two RF front-end architectures for 2ULs inter-band CA as shown in Figure 5.2.8.1-1. In both cases, individual RF chain is used for each PCell and SCell, respectively. 
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Figure 5.2.8.1-1: Examples of 2ULs inter-band CA architectures
And also from the 2ULs inter-band CA combination under discussion in Table 5.2.8.1-1, the minimum band gap is observed in B2+B4 of Class A4, which is 95MHz. So the conventional SEM requirements in Rel-8/9 can be reused for the SEM of 2ULs inter-band CA.
Table 5.2.8.1-1: Dual-uplink inter-band CA combination lists
	Class
	Band Combination
	Frequency
	Band Gap

	Dual-uplink

Inter-band CA
	A1
	B1+B5
	2.1G+800M
	1071MHz

	
	
	B1+B19
	2.1G+800M
	1075MHz

	
	
	B3+B20
	1.8G+800M
	848MHz

	
	
	B7+B28
	2.6G+700M
	1752MHz

	
	
	B2+B13
	1.9G+700M
	1063MHz

	
	
	B4+B13
	2.1G+700M
	923MHz

	
	A2
	B3+B8
	1.8G+900M
	795MHz

	
	
	B4+B12
	2.1G+700M
	994MHz

	
	
	B4+B17
	2.1G+700M
	994MHz

	
	A3
	B1+B7
	2.1G+2.6G
	520MHz

	
	
	B3+B7
	1.7G+2.6G
	715MHz

	
	
	B4+B7
	1.7G+2.6G
	745MHz

	
	
	B5+B12
	2ULs
(824~849M) + (698~716M)
	108MHz

	
	
	B5+B17
	2ULs
(824~849M) + (704~716M)
	108MHz

	
	A4
	B3+B5
	1.8G+800M
	861MHz

	
	
	B2+B4
	1.9G+2.1G
	95MHz

	
	
	B7+B20
	2.6G+800M
	1638MHz

	
	
	B3+B26
	1.8G+800M
	861MHz

	
	
	B3+B19
	1.8G+800M
	865MHz

	
	
	B5+B7
	800M+2.6G
	16511MHz

	
	
	B1+B3
	2.1G+1.8G
	135MHz

	
	
	B3+B8
	1.8G+900M
	795MHz

	
	A5
	B1+B21
	2.1G+1.4G
	457MHz

	
	
	B19+B21
	800M+1.4G
	603MHz


In 2ULs inter-band CA band combinations in future release, if band gap between two bands is less than sum of (fOOB_X and (fOOB_Y, the SEM requirements allowing higher PSD level for emissions is chosen as intra-band NC CA case. 
From the observation, we propose as follow
Proposal 1:  The SEM requirement for 2UL CA should be the same as that in Rel-8/9 if band-gap is larger than (fOOB_CBW_X + (fOOB_CBW_Y.
Proposal 2 : The higher PSD levels of SEM of two individual carrier should be applied in the overlapped region if band-gap is smaller than (fOOB_CBW_X + (fOOB_CBW_Y.
<Next changed section>
8.1
Specific issue for dual uplink inter-band CA class A3
8.1.1
Dual unlink inter-band CA class A3 operating bands

E-UTRA dual uplink inter-band carrier aggregation class A3 is designed to operate in the operating bands defined in table 8.1.1-1.

Table 8.1.1-1: Dual Uplink Inter-band CA class A3 operating bands
	E-UTRA CA Band
	E-UTRA Band
	Uplink (UL) operating band
	Downlink (DL) operating band
	Duplex Mode

	
	
	BS receive / UE transmit
	BS transmit / UE receive
	

	
	
	FUL_low   –  FUL_high
	FDL_low   –  FDL_high
	

	CA_1-7
	1
	1920 MHz
	–
	1980 MHz
	2110 MHz
	–
	2170 MHz
	FDD

	
	7
	2500 MHz
	–
	2570 MHz
	2620 MHz
	–
	2690 MHz
	

	CA_3-7
	3
	1710 MHz
	–
	1785 MHz
	1805 MHz
	–
	1880 MHz
	FDD

	
	7
	2500 MHz
	–
	2570 MHz
	2620 MHz
	–
	2690 MHz
	

	CA_4-7
	4
	1710 MHz
	–
	1755 MHz
	2110 MHz
	–
	2155 MHz
	FDD

	
	7
	2500 MHz
	–
	2570 MHz
	2620 MHz
	–
	2690 MHz
	

	CA_5-12
	5
	824 MHz
	–
	849 MHz
	869 MHz
	–
	894 MHz
	FDD

	
	12
	699 MHz
	–
	716 MHz
	728 MHz
	–
	746 MHz
	

	CA_5-17
	5
	824 MHz
	–
	849 MHz
	869 MHz
	–
	894 MHz
	FDD

	
	17
	704 MHz
	–
	716 MHz
	734 MHz
	–
	746 MHz
	



<Next changed section>
9

Class A4. Low-low, low-high or high-high band combination with intermodulation problem (low order IM) 

9.1
Specific issue for dual uplink inter-band CA class A4
9.1.1
Dual unlink inter-band CA class A4 operating bands

E-UTRA dual uplink inter-band carrier aggregation class A4 is designed to operate in the operating bands defined in table 9.1.1-1.

Table 9.1.1-1: Dual Uplink Inter-band CA class A4 operating bands
	E-UTRA CA Band
	E-UTRA Band
	Uplink (UL) operating band
	Downlink (DL) operating band
	Duplex Mode

	
	
	BS receive / UE transmit
	BS transmit / UE receive
	

	
	
	FUL_low   –  FUL_high
	FDL_low   –  FDL_high
	

	CA_3-5
	3
	1710 MHz
	–
	1785 MHz
	1805 MHz
	–
	1880 MHz
	FDD

	
	5
	824 MHz
	–
	849 MHz
	869 MHz
	–
	894MHz
	

	CA_2-4
	2
	1850 MHz
	–
	1910 MHz
	1930 MHz
	–
	1990 MHz
	FDD

	
	4
	1710 MHz
	–
	1755 MHz
	2110 MHz
	–
	2155 MHz
	

	CA_7-20
	7
	2500 MHz
	–
	2570 MHz
	2620 MHz
	–
	2690 MHz
	FDD

	
	20
	832 MHz
	–
	862 MHz
	791 MHz
	–
	821 MHz
	

	CA_3-26
	3
	1710 MHz
	–
	1785 MHz
	1805 MHz
	–
	1880 MHz
	FDD

	
	26
	814 MHz
	–
	849 MHz
	859 MHz
	–
	894 MHz
	

	CA_3-19
	3
	1710 MHz
	–
	1785 MHz
	1805 MHz
	–
	1880 MHz
	FDD

	
	19
	830 MHz
	–
	845 MHz
	875 MHz
	–
	890 MHz
	

	CA_5-7
	5
	824 MHz
	–
	849 MHz
	869 MHz
	–
	894MHz
	FDD

	
	7
	2500 MHz
	–
	2570 MHz
	2620 MHz
	–
	2690 MHz
	

	CA_1-3
	1
	1920 MHz
	–
	1980 MHz
	2110 MHz
	–
	2170 MHz
	FDD

	
	3
	1710 MHz
	–
	1785 MHz
	1805 MHz
	–
	1880 MHz
	

	CA_3-8
	3
	1710 MHz
	–
	1785 MHz
	1805 MHz
	–
	1880 MHz
	FDD

	
	8
	880 MHz
	–
	915 MHz
	925 MHz
	–
	960 MHz
	


9.1.2
IMD analysis for CA class A4 band combinations
When UE with interband CA capability transmits on both uplink bands simultaneously, intermodulation components and harmonics of the wanted signal are generated. In some cases these unwanted components may interfere own reception on either of own E-UTRA downlinks, ISM and/or GNSS frequencies. Also interband CA band combinations currently specified in releases 10-11 for single uplink operation were analysed, even if simultaneous transmission of both uplinks have not been planned on those yet.

The ranges of intermodulation components were calculated for intermodulation components up to fifth order and conflicts with own downlinks, ISM and GNSS frequencies were reported. The frequency bands reserved for ISM and GNSS operation are presented in table 5.2.1-2.

In this analysis the protection of the entire GNSS bands is considered. However, in reality the actual wanted signals are narrower than that. Therefore if it is decided that GNSS bands need to be protected, practical signal bandwidths and center frequencies should be used instead covering the entire bands.

It should always be noted that the regions where each band is deployed has not been taken into account in this analysis.
The following table can be updated according to the deployment of individual band.

Table 9.1-1: Results of the IMD study showing the components falling on own Rx, ISM and GNSS frequencies. Band configurations belonging to interband class A4 are bolded.

	
	Own Rx
	Beidou
	Galileo
	GLONASS
	GPS
	ISM 2.4GHz
	ISM 5 GHz

	CA_1A-5A
	IMD4
	
	
	
	
	3rd harm.
	3rd harm., IMD5

	CA_1A-7A
	
	
	
	
	
	
	3rd harm., IMD4, IMD5

	CA_1A_8A
	IMD4
	IMD5
	IMD5
	IMD5
	IMD5
	
	3rd harm., IMD5

	CA_1A-11A
	
	
	
	
	
	IMD3, 

IMD4
	3rd harm., IMD3

	CA_1A-18A
	
	
	
	
	
	3rd harm.
	3rd harm., IMD5

	CA_1A-19A
	IMD4
	
	
	
	
	
	3rd harm., IMD5

	CA_1A-21A
	
	
	
	
	
	IMD3, 

IMD4
	3rd harm., IMD3

	CA_1A-26A
	IMD4
	
	
	
	
	3rd harm.
	3rd harm., IMD5

	CA_2A-4A
	IMD3, IMD5
	IMD3, IMD5
	IMD3, IMD5
	IMD3
	IMD3, IMD5
	
	3rd harm., IMD3, IMD5

	CA_2A-5A
	
	
	
	
	
	3rd harm.
	3rd harm., IMD5

	CA_2A-12A
	
	IMD5
	IMD5
	IMD5
	IMD5
	
	3rd harm., IMD5

	CA_2A-13A
	
	2nd harm.
	2nd harm.
	
	2nd harm.
	
	3rd harm.

	CA_2A-17A
	
	IMD5
	IMD5
	IMD5
	IMD5
	
	3rd harm., IMD5

	CA_3A-5A
	IMD2, IMD4, IMD5
	IMD5
	IMD5
	IMD5
	IMD5
	3rd harm.
	3rd harm., IMD5

	CA_3A-7A
	IMD4
	IMD4
	IMD4
	IMD4
	IMD4
	
	3rd harm., IMD3

	CA_3A-8A
	IMD4, IMD5, 2nd harm.
	IMD4
	IMD4
	IMD4
	
	
	3rd harm., IMD5

	CA_3A-19A
	IMD2, IMD4, IMD5
	IMD5
	IMD5
	IMD5
	IMD5
	
	3rd harm., IMD5

	CA_3A-20A
	IMD4
	IMD5
	IMD5
	IMD5
	IMD5
	
	3rd harm., IMD5

	CA_3A-26A
	IMD2, IMD4, IMD5
	IMD5
	IMD5
	IMD5
	IMD5
	3rd harm.
	3rd harm., IMD5

	CA_3A-28A
	
	
	
	
	
	IMD2
	3rd harm., IMD5

	CA_4A-5A
	IMD2, IMD5
	IMD5
	IMD5
	IMD5
	IMD5
	3rd harm.
	3rd harm., IMD5

	CA_4A-7A
	IMD4
	IMD4
	IMD4
	IMD4
	IMD4
	
	3rd harm., IMD3,IMD4

	CA_4A-12A
	3rd harm., IMD4
	
	
	
	
	IMD2
	3rd harm., IMD5

	CA_4A-13A
	
	2nd harm.
	2nd harm.
	
	2nd harm.
	
	3rd harm., IMD5

	CA_4A-17A
	3rd harm.
	
	
	
	
	IMD2
	3rd harm., IMD5

	CA_5A-7A
	IMD3, IMD5
	
	
	
	
	3rd harm., IMD5
	IMD3, IMD5

	CA_5A-12A
	
	IMD2
	IMD2
	
	IMD2
	3rd harm., IMD3
	

	CA_5A-17A
	
	IMD2
	IMD2
	
	IMD2
	3rd harm., IMD3
	

	CA_5A-25A
	
	
	
	
	
	3rd harm.
	3rd harm., IMD5

	CA_7A-20A
	IMD3, IMD5
	
	
	
	
	IMD5
	IMD3, IMD5

	CA_7A-28A
	
	
	
	
	
	
	IMD3, IMD5

	CA_8A-11A
	
	
	
	
	
	IMD5
	IMD5

	CA_8A-20A
	IMD3, IMD5
	IMD4
	IMD4
	IMD4
	IMD4
	IMD5
	

	CA_8A-26A
	IMD3, IMD5
	IMD4
	IMD4
	IMD4
	IMD4
	3rd harm., IMD5
	

	CA_11A-18A
	
	
	
	
	
	3rd harm.
	IMD5

	CA_12A-25A
	
	IMD5
	IMD5
	IMD5
	IMD5
	IMD4
	3rd harm., IMD5

	CA_19A-21A
	
	
	
	
	
	
	IMD5

	CA_39A-41A
	
	IMD4
	IMD4
	IMD4
	IMD4
	
	2nd harm., 

3rd harm., IMD4, IMD5


<End of TP>
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