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1. Introduction
Co-existence for B7-B38 has been discussed for a long time. In previous meeting (RAN4#60bis) agreement was reached for Rel8 [1]. Co-existence for B1 and B33/B39 is still an open issue. As the discussion on B7-B38 co-existence took a very long time it would be beneficial to (re)-initiate discussion on this B1 and B33/B39 co-existence. 

2. Discussion

2.1 Background
Table 1 below shows frequency ranges of the bands in question. It can be seen that FDD B1 UL begins from 1920MHz and TDD B33 and TDD B39 end at same frequency, 1920MHz. 
Table 5.5-1 E-UTRA operating bands

	E‑UTRA Operating Band
	Uplink (UL) operating band
BS receive
UE transmit
	Downlink (DL) operating band
BS transmit 
UE receive
	Duplex Mode

	
	FUL_low   –  FUL_high
	FDL_low   –  FDL_high
	

	1
	1920 MHz 
	–
	1980 MHz 
	2110 MHz  
	–
	2170 MHz
	FDD

	33
	1900 MHz
	–
	1920 MHz
	1900 MHz
	–
	1920 MHz
	TDD

	39
	1880 MHz 
	–
	1920 MHz
	1880 MHz 
	–
	1920 MHz
	TDD


Table 1 B1, B33, and B39 frequencies

Different to B7-B38 co-existence is that now there is only one direction that needs to be addressed, B1 UL emissions to B33 DL and B39 DL.
B1 is already being deployed, so it is not possible to add A-MPR for B1. Thus we need to find other ways to handle co-existence.

2.2 Proposed approach
We think it might be beneficial to re-use the B7-B38 co-existence methodology. B7-B38 co-existence emission limits and measurement bandwidths were adopted from ETSI HS. 
We can see from the tables 2 and 3 that ETSI HS [2] and endorsed Rel8 [1] emission limits are identical from B7 UL upper edge 2570MHz to 2595MHz. In endorsed Rel8, there is a note (Note14) setting some limits to B7 UL RB allocation.
	E-UTRA Band
	Spurious emission 

	
	Protected band
	Frequency range
(MHz)
	Maximum

Level (dBm)
	MBW (MHz)
	Comment

	1
	E-UTRA Band 1, 3, 7, 8, 20, 34, 38
	FDL_low
	- 
	FDL_high
	-50
	1
	 

	
	Frequency range
	1 900
	-
	1 915
	-15,5
	5
	

	
	Frequency range
	1 915
	- 
	1 920
	+1,6
	5
	

	7
	E-UTRA Band 1, 3, 7, 8, 20, 33, 34
	FDL_low
	- 
	FDL_high
	-50
	1
	 

	
	Frequency range
	2 570
	-
	2 575
	+1,6
	5
	

	
	Frequency range
	2 575
	- 
	2 620
	-15,5
	5
	

	33
	E-UTRA Band 1, 3, 7, 8, 20, 34, 38
	FDL_low
	- 
	FDL_high
	-50
	1
	

	38
	E-UTRA Band 1,3, 8, 20, 33, 34
	FDL_low
	-
	FDL_high
	-50
	1
	 

	
	Frequency range
	2 620
	-
	2 690
	-15,5
	5
	

	NOTE 1:
FDL_low and FDL_high refer to each frequency range of the protected E-UTRA band.

NOTE 2:
As exceptions, measurements with a level up to the applicable requirements defined in table 4.2.4.2-2 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 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.


Table 2 ETSI HS spurious emission band UE co-existence limits
Table 3 below shows relevant parts of endorsed Rel8 spurious emission band UE co-existence requirements. B7 and B38 are shown for more convenient comparison.
Table 6.6.3.2-1: Requirements

	E-UTRA   Band
	Spurious emission 

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

	1
	E-UTRA Band  1, 3, 7, 8, 9, 11, 34, 38, 40
	FDL_low  
	- 
	FDL_high
	-50
	1
	

	
	E-UTRA band 33
	FDL_low  
	- 
	FDL_high
	-50
	1
	Note3

	
	E-UTRA band 39
	FDL_low  
	- 
	FDL_high
	-50
	1
	Note3

	7
	E-UTRA Band  1, 3, 7, 8, 33, 34
	FDL_low  
	- 
	FDL_high
	-50
	1
	

	
	Frequency range
	2570  
	- 
	2575
	+1.6
	5
	

	
	Frequency range
	2575
	-
	2595
	-15.5
	5
	Note14

	38
	E-UTRA Band 1, 3, 8, 33, 34
	FDL_low  
	-
	FDL_high
	-50
	1
	

	
	Frequency range
	2620
	-
	2645
	-15.5
	5
	Note15

	Note

 

3
To meet these requirements some restriction will be needed for either the operating band or protected band

5
For non synchronised TDD operation to meet these requirements some restriction will be needed for either the operating band or protected band

14
This requirement is applicable for an uplink transmission bandwidth less than or equal to 54 RB for carriers of 15 MHz bandwidth assigned in 2555-2570 MHz and carriers of 20 MHz bandwidth assigned in 2550-2570 MHz. No other restrictions apply for carriers with bandwidths confined in 2500-2550 MHz.

15
This requirement is applicable for an uplink transmission bandwidth less than or equal to 54 RB for carriers of 15 MHz bandwidth assigned in 2600-2615 MHz and carriers of 20 MHz bandwidth assigned in 2595-2615 MHz. No other restrictions apply for carriers with bandwidths confined in 2570-2615 MHz. For assigned carriers with bandwidths overlapping the frequency range 2615-2620 MHz the requirements apply with the maximum output power configured to FFS dBm in the IE P-Max.  


Table 3 36.101 Spurious emission band UE co-existence requirements
2.3 Proposed emission limits
Note 3 in table 3 has to be changed somehow in order to address co-existence between bands 1 and 33/39. The most straightforward way would be to adopt emission limits to B1 from ETSI HS like they were adopted for B7. Table 4 shows proposed limits and frequency ranges. 
	E-UTRA   Band
	Spurious emission 

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

	1
	E-UTRA Band  1, 3, 7, 8, 9, 11, 34, 38, 40
	FDL_low  
	- 
	FDL_high
	-50
	1
	

	
	Frequency range
	1915  
	- 
	1920
	+1.6
	5
	

	
	Frequency range
	1900  
	- 
	1915
	-15.5
	5
	Note16

	
	Frequency range
	1880
	-
	1900
	FFS
	FFS
	

	7
	E-UTRA Band  1, 3, 7, 8, 33, 34
	FDL_low  
	- 
	FDL_high
	-50
	1
	

	
	Frequency range
	2570  
	- 
	2575
	+1.6
	5
	

	
	Frequency range
	2575
	-
	2595
	-15.5
	5
	Note14

	Note

14
This requirement is applicable for an uplink transmission bandwidth less than or equal to 54 RB for carriers of 15 MHz bandwidth assigned in 2555-2570 MHz and carriers of 20 MHz bandwidth assigned in 2550-2570 MHz. No other restrictions apply for carriers with bandwidths confined in 2500-2550 MHz

16                     This requirement is applicable for an uplink transmission bandwidth less than or equal to FFS RB for carriers of 15 MHz bandwidth assigned in 1920-1935 MHz and carriers of 20 MHz bandwidth assigned in 1920-1940 MHz. No other restrictions apply for carriers with bandwidths confined in 1940-1980 MHz




Table 4 Proposed way to handle B1 and B33/B39 co-existence 
The number of RB’s in note16 is FFS. Our initial simulation results show similar numbers compared to B7 (54RB). Frequency range 1880…1900 is also FFS as we need to further consider what emission limit to apply.  
4. Conclusion
B1 and B33/B39 co-existence was discussed in this contribution. The co-existence between these bands is currently an open issue in 36.101. The purpose of this discussion paper is to initiate discussion on how to handle co-existence between these bands. We hope companies would give their comments on the proposed approach.
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