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1. Introduction
In the RAN4#68 meeting, how to specify a co-existence for inter-band 2UL CA was discussed [1][2][3]. In [2], we proposed that RAN4 choose a subset of protected frequency ranges/bands to protect based on spectrum allocations in the countries where the two bands are deployed. However there were some concerns about test burden with the 2UL simultaneous transmission and the way forward was not agreed [4]. In this contribution, we provide our understanding for the core specification and propose how to specify the inter-band 2UL CA co-existence requirement.
2. Discussion
In [2], we proposed that RAN4 choose a subset of protected frequency ranges/bands to protect based on spectrum allocations in the countries where the two bands are deployed. We would like to clarify which bands will be protected with the proposal here.

<Assumption>
 - Band X protects Band A, B, C, D
 - Band Y protects Band A, B, E, F
 - Band X, Y, A, B, C are allocated in the same region

<Protected bands>
 - Protected bands can be Band A, B, C, X, Y with some discussions in RAN4.
As above, all bands allocated in the same region are protected completely with the proposal, which would be the minimum and necessary requirement.
Proposal 1: For the inter-band 2UL CA co-existence, RAN4 choose a subset of protected frequency ranges/bands to protect based on spectrum allocations in the countries where the two bands are deployed.
In the last meeting, there was a discussion whether 2UL tests and 2UL co-existence table in TS 36.101 are needed or not. We believe that 2UL tests are needed in order to guarantee that IMD level will not exceed the inter-band 2UL CA co-existence and the general spurious requirement regardless of any IMD analysis since we cannot figure out all devices and implementations.
Proposal 2: The inter-band 2UL CA co-existence and the general spurious requirement should be tested with 2UL simultaneous transmission in order to guarantee that IMD will not exceed the requirements with respect to each terminal.
In addition, RAN4 should specify all 2UL co-existence in TS 36.101 based on Proposal 1 in order to guarantee to satisfy the co-existence requirements. Regarding test burden, even if RAN4 specifies the 2UL co-existence table in TS 36.101, RAN5 will be able to choose which subsets are tested with 2UL simultaneous transmission (example: the IMD range only). On the other hand, if RAN4 does not specify 2UL co-existence table in TS 36.101, there is no guarantee that terminals can satisfy the co-existence requirement and RAN5 would never specify 2UL co-existence tests.
Proposal 3: RAN4 should specify all 2UL co-existence in TS 36.101 based on Proposal 1 in order to guarantee to satisfy all co-existence requirements.
Proposal 4: It should be decided in RAN5 which subsets are tested with 2UL simultaneous transmission.
Here, we show how to specify the co-existence requirement in TS 36.101 for inter-band 2UL CA taking CA_1A-21A as an example, whose operating is available in Japan only. The current co-existence for E-UTRA is specified as Table 1. Based on proposal 1, we can specify the 2UL co-existence as Table 2 in TS 36.101. Since it has not been discussed how to apply MPR and A-MPR in 2UL case yet, “Note” in Table 2 are treated as TBD in this contribution.
Table 1: Current co-existence requirements for E-UTRA

	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, 41, 42, 43, 44
	FDL_low 
	- 
	FDL_high
	-50
	1
	

	
	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

	21
	E-UTRA Band 11
	FDL_low 
	- 
	FDL_high
	-35
	1
	10, 15

	
	E-UTRA Band 1, 18, 19, 28, 34
	FDL_low 
	- 
	FDL_high
	-50
	1
	

	
	E-UTRA Band 21
	FDL_low 
	- 
	FDL_high
	-50
	1
	10

	
	Frequency range
	1884.5
	-
	1915.7
	-41
	0.3
	8

	
	Frequency range
	945
	-
	960
	-50
	1
	

	
	Frequency range
	1839.9
	-
	1879.9
	-50
	1
	

	
	Frequency range
	2545
	-
	2575
	-50
	1
	

	NOTE 6:
Applicable when NS_05 in section 6.6.3.3.1 is signalled by the network.

NOTE 8:
Applicable when co-existence with PHS system operating in 1884.5 -1915.7MHz.

NOTE 10:
Applicable when NS_09 in subclause 6.6.3.3.4 is signalled by the network

NOTE 15:
These requirements also apply 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 channel bandwidth.

NOTE 26: For these adjacent bands, the emission limit could imply risk of harmful interference to UE(s) operating in the protected operating band.
NOTE 27:
This requirement is applicable for an uplink transmission bandwidth less than or equal to 54 RB for carriers of 15 MHz bandwidth when carrier center frequency is within the range 1927.5 - 1929.5 MHz and for carriers of 20 MHz bandwidth when carrier center frequency is within the range 1930 - 1938 MHz. This requirement is applicable without any other uplink transmission bandwidth restriction for channel bandwidths within the range 1920 - 1980 MHz.


Table 2: Proposed co-existence requirement for inter-band 2UL CA “example”
	E-UTRA CA Configuration
	Spurious emission 

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

	CA_1A-21A
	E-UTRA Band 1, 18, 19,  21, 28
	FDL_low 
	- 
	FDL_high
	-50
	1
	TBD

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

	
	Frequency range
	945
	-
	960
	-50
	1
	

	
	Frequency range
	2545
	-
	2575
	-50
	1
	

	
	Frequency range 
	1884.5
	-
	1915.7
	-41
	0.3
	

	
	Frequency range
	1839.9
	-
	1879.9
	-50
	1
	


3. Conclusion
In this paper, we provided a way forward for the co-existence requirement for inter-band 2UL CA.
Proposal 1: For the inter-band 2UL CA co-existence, RAN4 choose a subset of protected frequency ranges/bands to protect based on spectrum allocations in the countries where the two bands are deployed.
Proposal 2: The inter-band 2UL CA co-existence and the general spurious requirement should be tested with 2UL simultaneous transmission in order to guarantee that IMD will not exceed the requirements with respect to each terminal.
Proposal 3: RAN4 should specify all 2UL co-existence in TS 36.101 based on Proposal 1 in order to guarantee to satisfy all co-existence requirements.

Proposal 4: It should be decided in RAN5 which subsets are tested with 2UL simultaneous transmission.
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