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1
Introduction
How to specify spurious emissions for UE co-existence has been discussed in previous RAN4 meeting. In chapter 5.2 of TR 36.860, it is stated,

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

The same TR contains a specific table for UE spurious emissions for co-existence for Band 1+Band 5 uplink inter-band CA. However, it does not seem to follow the principle mentioned above.

In this paper, we reiterate the agreed basis to specify UE spurious emissions for co-existence and propose an updated text for the UE spurious emissions for co-existence for CA_1A-5A included in TR 36.860.
2
Discussion
2.1
UE Spurious emissions for co-existence
The UE spurious emissions for co-existence for uplink inter-band CA should follow the requirements for single band operation as specified in Table 6.6.3.2-1 of TS36.101. In this sense, the spurious emissions for a specific dual uplink inter-band CA should be a combination of the UE spurious emissions for co-existence applicable to each operating band of the CA combination. As an example, we consider Band 1 and Band 5. Table 1 includes the UE spurious emissions for co-existence as in TS36.101 Rel-12 V12.2.0. 

Table 1: Spurious emissions for UE-co-existence for Band 1 and Band 5 [from Table 6.6.3.2-1 in TS36.101 Rel-12 V12.2.0]

	E-UTRA Band
	Spurious emission 

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

	1
	E-UTRA Band 1, 5, 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 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

	…

	5
	E-UTRA Band 1, 2, 3, 4, 5, 7, 8, 10, 12, 13, 14, 17, 22, 23, 24, 25, 28, 29, 30, 31,  38, 40, 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
	

	…

	NOTE 1:
FDL_low and FDL_high refer to each E-UTRA frequency band specified in Table 5.5-1

NOTE 2:
As exceptions, measurements with a level up to the applicable requirements defined in Table 6.6.3.1-2 are permitted for each assigned E-UTRA carrier used in the measurement due to 2nd, 3rd, 4th [or 5th] harmonic spurious emissions. An exception is allowed if there is at least one individual RB within the transmission bandwidth (see Figure 5.6-1) for which the 2nd, 3rd or 4th harmonic totally or partially overlaps the measurement bandwidth (MBW).

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

NOTE 7:
Applicable when co-existence with PHS system operating in 1884.5
-1919.6MHz. 

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

…
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 27:
This requirement is applicable for any channel bandwidths within the range 1920 - 1980 MHz with the following restriction: for carriers of 15 MHz bandwidth when carrier centre frequency is within the range 1927.5 - 1929.5 MHz and for carriers of 20 MHz bandwidth when carrier centre frequency is within the range 1930 - 1938 MHz the requirement is applicable only for an uplink transmission bandwidth less than or equal to 54 RB.
…


Table 2 contains the co-existence spurious emissions requirements for CA_1A-5A. This is constructed by using Table 1 as the basis requirements and also considering the bands with which Band 1+Band 5 will co-exist. For example, Band 1 includes protection towards Band 20, while Band 5 does not. LTE_CA_B1_B5 is intended to be deployed in geographical areas where Band 20 is not allocated and therefore, protection to Band 20 DL is not necessary for this specific UL inter-band CA combination. Following the same principle, the spurious emission requirements for co-existence for CA_B1_B5 is proposed in Table 2.

Table 2: Spurious emission band UE co-existence for uplink inter-band CA

	E-UTRA CA Configuration
	Spurious emission 

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

	CA_1A-5A
	E-UTRA Band 1, 5, 7, 8, 22, 27, 28, 31, 38, 40,  42, 43


	FDL_low 
	- 
	FDL_high
	-50
	1
	

	
	E-UTRA band 3,34
	FDL_low 
	- 
	FDL_high
	-50
	1
	3

	
	E-UTRA band 26
	859 
	- 
	869
	-27
	1
	

	NOTE 1:
FDL_low and FDL_high refer to each E-UTRA frequency band specified in Table 5.5-1

NOTE 2:
As exceptions, measurements with a level up to the applicable requirements defined in Table 6.6.3.1-2 are permitted for each assigned E-UTRA carrier used in the measurement due to 2nd or 3rd harmonic spurious emissions. An exception is allowed if there is at least one individual RE within the transmission bandwidth (see Figure 5.6-1) for which the 2nd or 3rd harmonic, i.e. the frequency equal to two or three times the frequency of that RE, is within the measurement bandwidth (MBW).

NOTE 3:
The requirement also applies 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 aggregated channel bandwidth.



3
Proposal

We propose include the attached TP in TR 36.860.
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TEXT PROPOSAL:
<start of text proposal >
5.2.8.1

Dual Uplink CA UE Coexistence requirements
For inter-band carrier aggregation with the uplink assigned to two E-UTRA bands the requirements in Table 5.2.8.1-1 applies for CA_1A-5A UE as an example. 
NOTE: The requirements in 2 UL inter-band CA UE to UE co-existence table could be verified by measuring spurious emissions [at least] at the specific frequencies where second and third order intermodulation products generated by the two transmitted carriers can occur; in that case, the requirements for remaining applicable frequencies in 2 UL inter-band CA UE to UE co-existence table would be considered to be verified by the measurements verifying the 1 UL inter-band CA UE to UE co-existence requirements.
Table 5.2.8.1-1: Spurious emission band UE co-existence for uplink inter-band CA 
	E-UTRA CA Configuration
	Spurious emission 

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

	CA_1A-5A
	E-UTRA Band 1, 5, 7, 8, 22, 27, 28, 31, 38, 40,  42, 43


	FDL_low 
	- 
	FDL_high
	-50
	1
	

	
	E-UTRA band 3,34
	FDL_low 
	- 
	FDL_high
	-50
	1
	3

	
	E-UTRA band 26
	859 
	- 
	869
	-27
	1
	

	NOTE 1:
FDL_low and FDL_high refer to each E-UTRA frequency band specified in Table 5.5-1

NOTE 2:
As exceptions, measurements with a level up to the applicable requirements defined in Table 6.6.3.1-2 are permitted for each assigned E-UTRA carrier used in the measurement due to 2nd or 3rd harmonic spurious emissions. An exception is allowed if there is at least one individual RE within the transmission bandwidth (see Figure 5.6-1) for which the 2nd or 3rd harmonic, i.e. the frequency equal to two or three times the frequency of that RE, is within the measurement bandwidth (MBW).

NOTE 3:
The requirement also applies 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 aggregated channel bandwidth.



	
	

	
	
	
	
	
	

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	










<end of text proposal >
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