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1. [bookmark: _Ref124589665][bookmark: _Ref71620620][bookmark: _Ref124671424]Introduction
	In the last RAN4 #68 meetings, Way forward of UE coexistence requirements for 2ULs inter-band CA was discussed as follow. 
· WF1: The 2UL co-existence table will be specified in 36.101, however it is FFS whether the 2UL tests are needed or not.
· WF2: It is FFS whether 2UL tables and thus tests are needed or not.
However, there were some unclear points such as inter-regions issues and WG responsibility between RAN4 and RAN5 for 2ULs UE coexistence requirements tests.
In this contribution, we propose a general test method for UE-to-UE coexistence requirements for 2ULs inter-band CA and revised Way forward to progress of 2ULs inter-band CA.
2. General UE-to-UE Coexistence Requirements for Inter-regions CA Combination
 	From the e-mail discussion after RAN4 #68 meeting,  there was consensus on WF1 to add the inter-regions bands in the protected band lists in Table 6.6.3.2-1 of TS36.101[1] for single UL UE in Table2. 
To define the protected band lists for inter-region issues, we used option 5 in [3].
· Option5) Choose a subset of protected frequency ranges/bands to protect based on spectrum allocations in the countries where the two bands are deployed

For the B1+B5, B3+B5 CA combinations, the deployed operating bands in Asia and South America are summarized in table 1.
Table 1. Deployed operating bands in Asia and South America
	Operating bands
	Band 1
	Band 3
	Band 5
	Band 7
	Band8
	Band26
	Band27
	Band28
	Band38
	Band40
	Band42

	                 Bandwidths 
Country
	2100MHz
	1800MHz
	850MHz
	2600MHz
	900MHz
	Upper
850MHz
	Lower
 850MHz
	700MHz
	2600MHz
	2300MHz
	3500MHz

	South Korea 
	X
	X
	X
	X
	X
	X
	
	X
	
	X
	

	Australia 
	X
	X
	X
	
	X
	
	X
	X
	
	
	

	Brazil 
	X
	X
	X
	X
	X
	X
	X
	X
	X
	
	X

	Costa Rica 
	X
	X
	X
	
	
	
	
	
	
	
	

	Hong Kong 
	X
	X
	X
	
	X
	
	
	
	
	
	

	Israel 
	X
	X
	X
	
	
	
	
	
	
	
	

	New Zealand 
	X
	X
	X
	
	X
	
	
	
	
	
	



From the table1, we can define the protect band lists for inter-band CA 1A-5A UE.
Table 2: Proposed protected band lists for 2ULs inter-band CA in single UL coexistence requirements
	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, 31, 38, 40, 41, 42, 43, 44
	FDL_low 
	- 
	FDL_high
	-50
	1
	

	
	E-UTRA Band 5
	FDL_low 
	- 
	FDL_high
	-50
	1
	32

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

	
	Frequency range
	1880
	
	1895
	-40
	1
	15,27

	
	Frequency range
	1895
	
	1915
	-15.5
	5
	15, 26, 27

	
	Frequency range
	1915
	
	1920
	+1.6
	5
	15, 26, 27

	
	Frequency range 
	1884.5
	-
	1915.7
	-41
	0.3
	6, 8, 15

	
	Frequency range
	1839.9
	-
	1879.9
	-50
	1
	15

	2
	E-UTRA Band 4, 5, 10, 12, 13, 14, 17, 22, 23, 24, 26, 27, 28, 29, 30, 41, 42
	FDL_low 
	- 
	FDL_high
	-50
	1
	

	
	E-UTRA Band 2, 25
	FDL_low 
	- 
	FDL_high
	-50
	1
	15

	
	E-UTRA Band 43
	FDL_low 
	- 
	FDL_high
	-50
	1
	2

	3
	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 5
	FDL_low 
	- 
	FDL_high
	-50
	1
	32

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

	
	E-UTRA Band 11, 18, 19, 21
	FDL_low 
	- 
	FDL_high
	-50
	1
	13

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

	
	Frequency range
	1884.5
	-
	1915.7
	-41
	0.3
	13

	4
	E-UTRA Band 2, 4, 5, 10, 12, 13, 14, 17, 22, 23, 24, 25, 26, 27, 28, 29, 30, 41, 43
	FDL_low 
	- 
	FDL_high
	-50
	1
	

	
	E-UTRA Band 7
	FDL_low 
	- 
	FDL_high
	-50
	1
	32

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

	5
	E-UTRA Band 2, 4, 5, 10, 12, 13, 14, 17, 22, 23, 24, 25, 28, 29, 30, 31, 42, 43
	FDL_low 
	- 
	FDL_high
	-50
	1
	

	
	E-UTRA Band 1, 3, 7, 8, 38, 40
	FDL_low 
	- 
	FDL_high
	-50
	1
	32

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

	
	E-UTRA Band 26
	859
	-
	869
	-27
	1
	

	6
	E-UTRA Band 1, 9, 11, 34
	FDL_low 
	- 
	FDL_high
	-50
	1
	

	
	Frequency range
	860
	-
	875
	-37
	1
	

	
	Frequency range
	875
	-
	895
	-50
	1
	

	
	Frequency range
	1884.5
	-
	1919.6
	-41
	0.3
	7

	
	
	1884.5
	-
	1915.7
	
	
	8

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

	
	E-UTRA Band 4
	FDL_low 
	- 
	FDL_high
	-50
	1
	32

	
	Frequency range
	2570 
	- 
	2575
	+1.6
	5
	15, 21, 26

	
	Frequency range
	2575
	-
	2595
	-15.5
	5
	15, 21, 26

	
	Frequency range
	2595
	-
	2620
	-40
	1
	15, 21

	NOTE 32: Applicable when UE supports 2ULs inter-band CA



For the B4+B7 CA combinations, RAN4 needs to summarize the deployed operating bands in North & South America, Asia and Europe. It will be FFS.

3. Way Forward on UE Coexistence Requirements for Dual UL CA
After RAN4 #68 meeting in Barcelona, we had E-mail discussion to solve the unclear issues in Way forward at last RAN4 meeting with some interested companies. 

Until now, RAN4 has made general and some specific test requirements using general simulation assumptions and general architecture. This means RAN4 has not considered all the possible UE architecture and implementable structures of DUT since standards precedes the implementations. In some possible DUTs and architectures, some uncertain problems and issues can happen, but this should be resolved through implementation in UE side. 
Therefore, we had analyzed IMD levels of 2ULs inter-band CA in general architecture.

From the analysis and measurements, RAN4 has seen that there was no IMD issue for 2ULs inter-band CA combinations.  But some companies expressed concern that the generated IMD products can exceed the general coexistence level of -50dBm/MHz in some specific frequency ranges.

Therefore, compromised WF that has been proposed in last RAN4 meeting as follow,
· WF1: The 2UL co-existence table will be specified in 36.101, however it is FFS whether the 2UL tests are needed or not.
· WF2: It is FFS whether 2UL tables and thus tests are needed or not.

WF1 has been agreed to put the protect bands in table 6.6.3.2-1 of TS36.101 as a result of e-mail discussion. For WF2, however, there was some ambiguity in interpreting the responsibility and inter-regions issues for 2ULs CA tests. 

So, we proposed two options for Way Forward to progress the 2ULs inter-band CA. 

Way Forward: 
Option1: The 2ULs co-existence requirements table will be specified in TS36.101 in Rel-12 for some exception cases.
For the option1, RAN4 can determine some exception cases among 2ULs inter-band CA combinations and include this exceptional case into the UE coexistence table. Some exception cases could be needed for specific FE architectures, specific DUT and specific RF components.
Interested companies can provide this example as an exception case to add test requirements. And RAN5 would make detailed test methods for UE coexistence requirements in these specific cases.

Option2: The 2ULs co-existence requirements table will be specified in TS36.101 in Rel-12. 
For the option2, RAN4 only adds 2ULs co-existence requirements table in TS36.101. And RAN5 decide whether or not to test 2ULs UE coexistence in TS35.521-1. And RAN5 will make detailed test methods for UE coexistence requirements in some specific bands. RAN5 should verify the duplicated IMD impacts and down-select the necessary test cases among all 2ULs CA combinations, which seems not desirable.

Among two options, we have preference on the option1 in WF.

1. 
2. 
3. 
4. Conclusion
In this contribution, we propose the protected band lists for 2ULs inter-band CA in single UL coexistence requirements as shown in table2. And also we propose Way Forward as follow

Way Forward: 
Option1: The 2ULs co-existence requirements table will be specified in TS36.101 in Rel-12 for some exception cases.
Option2: The 2ULs co-existence requirements table will be specified in TS36.101 in Rel-12. 
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[bookmark: _Toc335647462][bookmark: _Toc354566247]5.2		UE specific 
Most dual-uplink inter-band CA combinations are from the same regions as shown in table 5.2-1. But some inter-band CA combinations are from the inter-regions such as B1+B5, B3+B5, B4+B7 and B39+B41 combinations.
Table 5.2-1: Dual-uplink inter-band CA combination lists
	Class
	Band Combination
	Frequency
	Deployment Regions

	Dual-uplink
Inter-band CA
	A1
(HW)
	B1+5 
	2.1G+800M
	Inter-regions
(Region 1+2+3)

	
	
	B1+B19
	2.1G+800M
	Region 3

	
	
	B3+20
	1.8G+800M
	Region 1

	
	A2
(QC)
	B3+8 
	1.8G+900M
	Region 3

	
	
	B4+12
	2.1G+700M
	Region 2

	
	
	B4+17
	2.1G+700M
	Region 2

	
	A3
(Ericsson)
	B1+7
	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

	
	
	B39+B41
	1.9G+2.6G
	Inter-regions
(Region 2+3)
already protect between them

	
	A4
(Nokia)
	B3+5 
	1.8G+800M
	Inter-regions
(Region 1+2+3)

	
	
	B2+B4 
	1.9G + 2.1G
	Region 2

	
	
	B7+B20 
	2.6G+800M
	Region 1

	
	A5
(Ren.)
	B1+B21 
	2.1G+1.4G
	Region 3



For the 1UL/2DL inter-band CA UE, the aggressor signal is generated in 1 UL band same as rel-8/9 UE. So it is possible to follow the conventional UE-to-UE coexistence requirements that are described in table 6.6.3.2-1[5]. However, the frequency range of emission level for IMD and Harmonic from 2UL inter-band CA needs to be analyzed and measured to determine the adjacent UE coexistence requirements. 
	From the e-mail discussion after RAN4 #68 meeting,  there was consensus to add the inter-regions bands in the protected band lists in table 6.6.3.2-1 [5] for single UL UE as follow.


Table 5.2-2: Proposed protected band lists for 2ULs inter-band CA in single UL coexistence requirements
	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, 31, 38, 40, 41, 42, 43, 44
	FDL_low 
	- 
	FDL_high
	-50
	1
	

	
	E-UTRA Band 5
	FDL_low 
	- 
	FDL_high
	-50
	1
	32

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

	
	Frequency range
	1880
	
	1895
	-40
	1
	15,27

	
	Frequency range
	1895
	
	1915
	-15.5
	5
	15, 26, 27

	
	Frequency range
	1915
	
	1920
	+1.6
	5
	15, 26, 27

	
	Frequency range 
	1884.5
	-
	1915.7
	-41
	0.3
	6, 8, 15

	
	Frequency range
	1839.9
	-
	1879.9
	-50
	1
	15

	2
	E-UTRA Band 4, 5, 10, 12, 13, 14, 17, 22, 23, 24, 26, 27, 28, 29, 30, 41, 42
	FDL_low 
	- 
	FDL_high
	-50
	1
	

	
	E-UTRA Band 2, 25
	FDL_low 
	- 
	FDL_high
	-50
	1
	15

	
	E-UTRA Band 43
	FDL_low 
	- 
	FDL_high
	-50
	1
	2

	3
	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 5
	FDL_low 
	- 
	FDL_high
	-50
	1
	32

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

	
	E-UTRA Band 11, 18, 19, 21
	FDL_low 
	- 
	FDL_high
	-50
	1
	13

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

	
	Frequency range
	1884.5
	-
	1915.7
	-41
	0.3
	13

	4
	E-UTRA Band 2, 4, 5, 10, 12, 13, 14, 17, 22, 23, 24, 25, 26, 27, 28, 29, 30, 41, 43
	FDL_low 
	- 
	FDL_high
	-50
	1
	

	
	E-UTRA Band 7
	FDL_low 
	- 
	FDL_high
	-50
	1
	32

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

	5
	E-UTRA Band 2, 4, 5, 10, 12, 13, 14, 17, 22, 23, 24, 25, 28, 29, 30, 31, 42, 43
	FDL_low 
	- 
	FDL_high
	-50
	1
	

	
	E-UTRA Band 1,3, 7, 8, 38, 40
	FDL_low 
	- 
	FDL_high
	-50
	1
	32

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

	
	E-UTRA Band 26
	859
	-
	869
	-27
	1
	

	6
	E-UTRA Band 1, 9, 11, 34
	FDL_low 
	- 
	FDL_high
	-50
	1
	

	
	Frequency range
	860
	-
	875
	-37
	1
	

	
	Frequency range
	875
	-
	895
	-50
	1
	

	
	Frequency range
	1884.5
	-
	1919.6
	-41
	0.3
	7

	
	
	1884.5
	-
	1915.7
	
	
	8

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

	
	E-UTRA Band 4
	FDL_low 
	- 
	FDL_high
	-50
	1
	32

	
	Frequency range
	2570 
	- 
	2575
	+1.6
	5
	15, 21, 26

	
	Frequency range
	2575
	-
	2595
	-15.5
	5
	15, 21, 26

	
	Frequency range
	2595
	-
	2620
	-40
	1
	15, 21

	NOTE 32: Applicable when UE supports 2ULs inter-band CA



To define the protected band lists for inter-region issues, we used option 5 in [6].
· Option5) Choose a subset of protected frequency ranges/bands to protect based on spectrum allocations in the countries where the two bands are deployed

For the B1+B5, B3+B5 CA combinations, the deployed operating bands in Asia and South America are summarized in table 5.2-3.
Table 5.2-3. Deployed operating bands in Asia and South America
	Operating bands
	Band 1
	Band 3
	Band 5
	Band 7
	Band8
	Band26
	Band27
	Band28
	Band38
	Band40
	Band42

	                 Bandwidths 
Country
	2100MHz
	1800MHz
	850MHz
	2600MHz
	900MHz
	Upper
850MHz
	Lower
 850MHz
	700MHz
	2600MHz
	2300MHz
	3500MHz

	South Korea 
	X
	X
	X
	X
	X
	X
	
	X
	
	X
	

	Australia 
	X
	X
	X
	
	X
	
	X
	X
	
	
	

	Brazil 
	X
	X
	X
	X
	X
	X
	X
	X
	X
	
	X

	Costa Rica 
	X
	X
	X
	
	
	
	
	
	
	
	

	Hong Kong 
	X
	X
	X
	
	X
	
	
	
	
	
	

	Israel 
	X
	X
	X
	
	
	
	
	
	
	
	

	New Zealand 
	X
	X
	X
	
	X
	
	
	
	
	
	



From the table 5.2-3, we can define the protect band lists for inter-band CA 1A-5A UE. 

For the B4+B7 CA combinations, RAN4 needs to summarize the deployed operating bands in North & South America, Asia and Europe. It will be FFS.

********************** End of text proposal to TR 36.860  ***********************
