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1. Introduction
In the RAN Plenary #59 meetings, the study for the LTE-A dual uplink inter-band CA was approved.  And the related TR skeleton is submitted in this meeting [1]. 
The objective of work item on dual uplink inter-band CA is to gather the relevant background information and studies in order to address Dual Uplink Inter-band Carrier Aggregation requirements according to the CA class1 to 5.
Dual uplink CA band scenarios is specific according to operator’s bands although is originally for different regions.  Specially, B1+B5 combination is just available in some countries such as Brazil, New Zealand, Korea and so on. We need to protect the bands that are present where these band combinations are deployed. Dual uplink CA band scenarios such as cross region cases should be defined for protected bands based on considering countries’ deployment.
In this contribution, LG Uplus provide our view on the protected bands for cross-region cases on dual uplink B1+B5 inter-band CA and propose text for TR 36.8xx.
2. Study for the protected bands in cross regions
In this section, we provide list of the protected bands for Band 1 and Band 5 inter-band 2UL CA , which are from different regions, i.e. from region 1 and/or 3 for Band 1 and from region 2 for Band 5. Through the investigation and discussion with related operators, 2UL CA for Band 1 and Band 5 can be deployed only in some countries such as Brazil, South Korea, Australia, New Zealand and others.

For 1 UL inter-band CA_1-5 scenarios, the UE may have to protect either Band 1 related coexisting list of bands or Band 5 related coexisting list of bands depending on which band the UE is transmitting from. But for 2UL inter-band CA, especially they are from different regions, there is no explicit rule of guidance to follow. The thing is that there are some countries where both Band 1 and Band 5 are deployed or going to be deployed in the future.
For dual uplink CA, UE will have to be tested and certified with both bands (in this case Band 1 and Band 5) transmitting simultaneously. For dual uplink CA with bands that protect a different set of bands, RAN4 will need to define the list of protected bands and the related emission requirements. 
Table 1 shows the operating bands of the CA_1A-5A UE. The protected band list of Band 1 and Band 5 are captured in the table 2 and Table 3, respectively. 
Table 1: 2UL inter-band CA operating bands
	E-UTRA CA Band
	E-UTRA Band
	Uplink (UL) band
	Downlink (DL) band
	Duplex

mode

	
	
	BS receive / UE transmit
	Channel BW (MHz)
	BS transmit / UE receive
	Channel BW (MHz)
	

	
	
	FUL_low   –  FUL_high
	
	FUL_low   –  FUL_high
	
	

	CA_1-5
	1
	1920 MHz
	–
	1980 MHz
	10
	2110 MHz
	–
	2170 MHz
	10
	FDD

	
	5
	824 MHz
	–
	849 MHz
	10
	869 MHz
	–
	894 MHz
	10
	


Table 2: Protected bands for Band 1 UE
	E-UTRA  Band
	Spurious emission 

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

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

	
	E-UTRA Band 3, 34
	FDL_low 
	- 
	FDL_high
	-50
	1
	15

	
	Frequency range (B 39)
	1880
	
	1895
	-40
	1
	15,27

	
	Frequency range (B 33/39)
	1895
	
	1915
	-15.5
	5
	15,27

	
	Frequency range (B 33/39)
	1915
	
	1920
	+1.6
	5
	15,27

	
	Frequency range (PHS Band)
	1884.5
	-
	1915.7
	-41
	0.3
	6, 8, 15

	
	Frequency range (B 9)
	1839.9
	-
	1879.9
	-50
	1
	15


Table 3: Protected bands for Band 5 UE
	E-UTRA  Band
	Spurious emission 

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

	5
	E-UTRA Band 2, 4, 5, 10, 12, 13, 14, 17, 22, 23, 24, 25, 28, 29,42, 43
	FDL_low 
	- 
	FDL_high
	-50
	1
	

	
	E-UTRA Band 41
	FDL_low 
	- 
	FDL_high
	-50
	1
	2

	
	E-UTRA Band 26
	859
	-
	869
	-27
	1
	


If we define the protected bands as sum of lists from Band 1 and Band 5, it is too excessive and unnecessary requirements reminding that only some countries in Table 4 can deploy 2UL CA of the Band 1 and Band 5. Therefore we don’t think it is necessary to define the protected lists as sum of list from Band 1 and Band 5, i.e. sum of protected bands in Table 2 and 3.
As can be seen in Table 4, E-UTRA Band 1, 3, 5, 8, 26 and 40 are deployed in South Korea, E-UTRA Band 1, 3, 5, 7, 8, 27 and 28 are deployed in Australia and E-UTRA Band 1, 3, 5, 7, 8, 26, 27 and 28 are deployed in Brazil.
Table 4: List of bands deployed in Asia and South America
	Bands / Deployed Country
	B 1
	B 3
	B 5
	B 7
	B 8
	B 26
	B 27
	B 28
	B 40

	South Korea 
	X
	X
	X
	
	X
	X
	
	
	X

	Australia 
	X 
	X 
	X 
	X
	X 
	
	X
	X
	

	Brazil 
	X 
	X 
	X 
	X
	X 
	X
	X
	X
	

	Costa Rica 
	X 
	X 
	X 
	
	
	
	
	
	

	Hong Kong 
	X 
	X 
	X 
	X
	X 
	
	
	
	

	Israel 
	X 
	X 
	X 
	
	
	
	
	
	

	New Zealand 
	X 
	X 
	X 
	
	X 
	
	
	
	


Therefore, to reduce unnecessary testing burden and to reflect the realistic deployment scenario of 2UL CA_1A-5A, we propose the following as the list of protected band for 2UL CA 1A-5A UE 
Proposal: Protected bands should be determined as E-UTRA Band 1, 3, 5, 7, 8, 26, 27, 28, 38, 40 and 43 for 2UL CA 1A-5A UE.
3. Conclusions
In this contribution we provided the protected bands for CA_1A-5A UE with 2ULs. 
Proposal: Protected bands should be determined as E-UTRA Band 1, 3, 5, 7, 8, 26, 27, 28, 38, 40 and 43 for 2UL CA 1A-5A UE.
Text proposal for TR 36.8xx
******************** Start of text proposal to TR 36.8xx Chapter 5.2.1 ***************************
5.2.1
UE Coexistence requirements for Dual UL CA when the aggregated bands are from different regions 
5.2.1.1 Protected bands for Band 1 and Band 5
In this section, we provide list of the protected bands for Band 1 and Band 5 inter-band 2UL CA , which are from different regions, i.e. from region 1 and/or 3 for Band 1 and from region 2 for Band 5. Through the investigation and discussion with related operators, 2UL CA for Band 1 and Band 5 can be deployed only in some countries such as Brazil, South Korea, Australia, New Zealand and others.

For 1 UL inter-band CA_1-5 scenarios, the UE may have to protect either Band 1 related coexisting list of bands or Band 5 related coexisting list of bands depending on which band the UE is transmitting from. But for 2UL inter-band CA, especially they are from different regions, there is no explicit rule of guidance to follow. The thing is that there are some countries where both Band 1 and Band 5 are deployed or going to be deployed in the future.
For dual uplink CA, UE will have to be tested and certified with both bands (in this case Band 1 and Band 5) transmitting simultaneously. For dual uplink CA with bands that protect a different set of bands, RAN4 will need to define the list of protected bands and the related emission requirements. 
Table 5.2.1.1-1 shows the operating bands of the CA_1A-5A UE. The protected band list of Band 1 and Band 5 are captured in the table 5.2.1.1-2 and Table 5.2.1.1-3, respectively. 
Table 5.2.1.1-1: 2UL inter-band CA operating bands
	E-UTRA CA Band
	E-UTRA Band
	Uplink (UL) band
	Downlink (DL) band
	Duplex

mode

	
	
	BS receive / UE transmit
	Channel BW (MHz)
	BS transmit / UE receive
	Channel BW (MHz)
	

	
	
	FUL_low   –  FUL_high
	
	FUL_low   –  FUL_high
	
	

	CA_1-5
	1
	1920 MHz
	–
	1980 MHz
	10
	2110 MHz
	–
	2170 MHz
	10
	FDD

	
	5
	824 MHz
	–
	849 MHz
	10
	869 MHz
	–
	894 MHz
	10
	


Table 5.2.1.1-2: Protected bands for Band 1 UE
	E-UTRA  Band
	Spurious emission 

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

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

	
	E-UTRA Band 3, 34
	FDL_low 
	- 
	FDL_high
	-50
	1
	15

	
	Frequency range (B 39)
	1880
	
	1895
	-40
	1
	15,27

	
	Frequency range (B 33/39)
	1895
	
	1915
	-15.5
	5
	15,27

	
	Frequency range (B 33/39)
	1915
	
	1920
	+1.6
	5
	15,27

	
	Frequency range (PHS Band)
	1884.5
	-
	1915.7
	-41
	0.3
	6, 8, 15

	
	Frequency range (B 9)
	1839.9
	-
	1879.9
	-50
	1
	15


Table 5.2.1.1-3: Protected bands for Band 5 UE
	E-UTRA  Band
	Spurious emission 

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

	5
	E-UTRA Band 2, 4, 5, 10, 12, 13, 14, 17, 22, 23, 24, 25, 28, 29,42, 43
	FDL_low 
	- 
	FDL_high
	-50
	1
	

	
	E-UTRA Band 41
	FDL_low 
	- 
	FDL_high
	-50
	1
	2

	
	E-UTRA Band 26
	859
	-
	869
	-27
	1
	


If we define the protected bands as sum of lists from Band 1 and Band 5, it is too excessive and unnecessary requirements reminding that only some countries in Table 5.2.1.1-4 can deploy 2UL CA of the Band 1 and Band 5. Therefore we don’t think it is necessary to define the protected lists as sum of list from Band 1 and Band 5, i.e. sum of protected bands in Table 5.2.1.1-2 and 5.2.1.1-3.
As can be seen in Table 5.2.1.1-4, E-UTRA Band 1, 3, 5, 8, 26 and 40 are deployed in South Korea, E-UTRA Band 1, 3, 5, 7, 8, 27 and 28 are deployed in Australia and E-UTRA Band 1, 3, 5, 7, 8, 26, 27 and 28 are deployed in Brazil.
Table 5.2.1.1-4: List of bands deployed in Asia and South America
	Bands / Deployed Country
	B 1
	B 3
	B 5
	B 7
	B 8
	B 26
	B 27
	B 28
	B 40

	South Korea 
	X
	X
	X
	
	X
	X
	
	
	X

	Australia 
	X 
	X 
	X 
	X
	X 
	
	X
	X
	

	Brazil 
	X 
	X 
	X 
	X
	X 
	X
	X
	X
	

	Costa Rica 
	X 
	X 
	X 
	
	
	
	
	
	

	Hong Kong 
	X 
	X 
	X 
	X
	X 
	
	
	
	

	Israel 
	X 
	X 
	X 
	
	
	
	
	
	

	New Zealand 
	X 
	X 
	X 
	
	X 
	
	
	
	


Therefore, to reduce unnecessary testing burden and to reflect the realistic deployment scenario of 2UL CA_1A-5A, we propose the following as the list of protected band for 2UL CA 1A-5A UE 
Proposal: Protected bands should be determined as E-UTRA Band 1, 3, 5, 7, 8, 26, 27, 28, 38, 40 and 43 for 2UL CA 1A-5A UE.
********************** End of text proposal to TR 36.8xx Chapter 5.2.1 ***************************
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