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1 Introduction
In RAN4#100-e, it was proposed that protection requirements in n74 should be modified since some of these requirements is too severe to meet [1]. However, in the proposed change request, it seems that there are no own Rx protection requirements under some CBW and its position. In this paper we propose an alternative to fix this issue. 
2 Discussion
2.1 n74 co-existence requirements

 According to TR 36.751[2], it is assumed that LTE band 74 is specified based on dual duplexer of lower duplexer of 33MHz x2 and upper duplexer of 30MHz x2. The same assumption also applies to NR band n74. Figure 2.1-1 shows the dual duplexer architecture in n74.
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Figure 2.1-1: Dual duplexer in n74
There are three NSs for additional spurious requirements in n74, i.e., NS_37, NS_38, and NS_39. NS_37 is used to meet B11 and B21 protection at 1475.9-1510.9MHz in a specific country. NS_38 is used to meet EESS protection at 1400-1427MHz. NS_39 is used to meet own Rx protection at 1475-1488MHz.
Regarding NS_38 and NS_39, in our understanding, n74 co-existence requirements are based the combinations of general requirements (spurious emissions for UE co-existence requirements) and additional spurious requirements with NS_38 and NS_39 where the NS number UE uses is changed depending on whether UE transmits with lower duplexer or upper duplexer:
· When UE transmits with lower duplexer, UE follows NS_38 to meet EESS protection and follow general requirements with NOTE 42 to meet own Rx protection.
· When UE transmits with higher duplexer, UE follows NS_39 and general requirements to meet own Rx protection and follow general requirements with NOTE 41 to meet own EESS protection.

Table 2.1-1: Spurious emission for UE co-existence for n74
	NR Band
	Spurious emission for UE co-existence

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

	n74
	E-UTRA Band 1, 2, 3, 4, 5, 7, 8, 12, 13, 17, 18, 19, 20, 26, 28, 29, 31, 34, 38, 39, 40, 41, 42, 43, 48, 52, 65, 66, 67, 68, 85 

NR Band n77, n78
	FDL_low 
	-
	FDL_high
	-50
	1
	

	
	NR Band n79
	FDL_low
	-
	FDL_high
	-50
	1
	2

	
	Frequency range
	1884.5
	-
	1915.7
	-41
	0.3
	8

	
	Frequency range
	1400
	-
	1427
	-32
	27
	15, 41

	
	Frequency range
	1475
	-
	1488
	-50
	1
	42

	
	Frequency range
	1488
	-
	1518
	-50
	1
	15

	NOTE 2:
As exceptions, measurements with a level up to the applicable requirements defined in Table 6.5.3.1-2 are permitted for each assigned NR carrier used in the measurement due to 2nd, 3rd, 4th or 5th harmonic spurious emissions. Due to spreading of the harmonic emission the exception is also allowed for the first 1 MHz frequency range immediately outside the harmonic emission on both sides of the harmonic emission. This results in an overall exception interval centred at the harmonic emission of (2 MHz + N x LCRB x RBsize kHz), where N is 2, 3, 4, 5 for the 2nd, 3rd, 4th or 5th harmonic respectively. The exception is allowed if the measurement bandwidth (MBW) totally or partially overlaps the overall exception interval.

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

NOTE 15:
These requirements also apply for the frequency ranges that are less than FOOB (MHz) in Table 6.5.3.1-1 from the edge of the channel bandwidth.

NOTE 41:
Applicable for cases and when the lower edge of the assigned NR UL channel bandwidth frequency is greater than or equal to 1427 MHz + the channel BW assigned for 5 and 10 MHz bandwidth, and when the lower edge of the assigned NR UL channel bandwidth frequency is greater than or equal to 1440 MHz for 15 and 20 MHz bandwidth.

NOTE 42:
Applicable for 5 MHz bandwidth, and when the upper edge of the assigned NR UL channel bandwidth frequency is less than or equal to 1467 MHz assigned for 10 MHz bandwidth, and when the upper edge of the assigned NR UL channel bandwidth frequency is less than or equal to 1463.8 MHz for 15 MHz bandwidth, and when the upper edge of the assigned NR UL channel bandwidth frequency is less than or equal to 1460.8 MHz for 20 MHz bandwidth.


Table 2.1-2: Summary of NS values for n74
	NS number
	Frequency bands (MHz)
	Spectrum emission limit
	Note

	NS_37
	1475.9 ≤ f ≤ 1510.9
	-35dBm/MHz
	B11 and B21 protection

	NS_38
	1400 ≤ f ≤ 1427
	-32dBm/27MHz
	EESS protection

	NS_39
	1475 ≤ f ≤ 1488
	-28dBm/MHz
	Own Rx protection


2.2 Discussion
In [1], the proposed change is to remove own Rx protection at 1475-1488MHz with NOTE 42 from Spurious emission for UE co-existence for n77, but this change does not align with our understanding on n74 co-existence requirements mentioned above. For example, when UE transmits with lower duplexer, UE follows NS_38 to meet EESS protection, which means UE does not follow NS_39 at that moment since only one NS values can be followed by UE. Therefore, if we just remove own Rx protection at 1475-1488 MHz with NOTE 42, there are no own Rx protection at 1475-1488MHz when UE follows NS_38.
Table 2.2-1: Change request in [1] in last meeting
	NR Band
	Spurious emission for UE co-existence

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

	n74
	E-UTRA Band 1, 2, 3, 4, 5, 7, 8, 12, 13, 17, 18, 19, 20, 26, 28, 29, 31, 34, 38, 39, 40, 41, 42, 43, 48, 52, 65, 66, 67, 68, 85 

NR Band n77, n78
	FDL_low 
	-
	FDL_high
	-50
	1
	

	
	NR Band n79
	FDL_low
	-
	FDL_high
	-50
	1
	2

	
	Frequency range
	1884.5
	-
	1915.7
	-41
	0.3
	8

	
	Frequency range
	1400
	-
	1427
	-32
	27
	15, 41

	
	
	
	
	
	
	
	

	
	Frequency range
	1488
	-
	1518
	-50
	1
	15

	NOTE 2:
As exceptions, measurements with a level up to the applicable requirements defined in Table 6.5.3.1-2 are permitted for each assigned NR carrier used in the measurement due to 2nd, 3rd, 4th or 5th harmonic spurious emissions. Due to spreading of the harmonic emission the exception is also allowed for the first 1 MHz frequency range immediately outside the harmonic emission on both sides of the harmonic emission. This results in an overall exception interval centred at the harmonic emission of (2 MHz + N x LCRB x RBsize kHz), where N is 2, 3, 4, 5 for the 2nd, 3rd, 4th or 5th harmonic respectively. The exception is allowed if the measurement bandwidth (MBW) totally or partially overlaps the overall exception interval.

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

NOTE 15:
These requirements also apply for the frequency ranges that are less than FOOB (MHz) in Table 6.5.3.1-1 from the edge of the channel bandwidth.

NOTE 41:
Applicable for cases and when the lower edge of the assigned NR UL channel bandwidth frequency is greater than or equal to 1427 MHz + the channel BW assigned for 5 and 10 MHz bandwidth, and when the lower edge of the assigned NR UL channel bandwidth frequency is greater than or equal to 1440 MHz for 15 and 20 MHz bandwidth.

NOTE 42:
Void


 On the other hand, receiving the input from [1], we think it may be difficult for UE to meet own Rx protection under some conditions described in current NOTE 42. For example, according to NOTE 42, when the upper edge of 15 MHz CBW is 1468.3 MHz, UE is required to meet -50dBm/MHz at 1475-1488MHz. However, based on the description in TR 36.751, the upper edge of lower duplexer is 1460MHz, and thus NOTE 42 means UE needs to meet -50dBm/MHz at 1475-1488MHz with upper duplexer, which may be tight requirement. 
To address this issue, we propose to modify some condition of NOTE 42. Our survey found that the original motivation of NOTE 42 is that when UE transmit with lower duplexer, UE can meet own Rx protection since UE can sufficient attenuation with lower duplexer. However, current NOTE 42 requires UE to meet own Rx protection even when UE transmit with higher duplexer. So, our proposal is to modify the description of NOTE 42 so that the own Rx protection at 1475-1488MHz applies to UE transmitting with lower duplexer but does not apply to with high duplexer.  
Table 2.2-2: Proposed changes
	NR Band
	Spurious emission for UE co-existence

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

	n74
	E-UTRA Band 1, 2, 3, 4, 5, 7, 8, 12, 13, 17, 18, 19, 20, 26, 28, 29, 31, 34, 38, 39, 40, 41, 42, 43, 48, 52, 65, 66, 67, 68, 85 

NR Band n77, n78
	FDL_low 
	-
	FDL_high
	-50
	1
	

	
	NR Band n79
	FDL_low
	-
	FDL_high
	-50
	1
	2

	
	Frequency range
	1884.5
	-
	1915.7
	-41
	0.3
	8

	
	Frequency range
	1400
	-
	1427
	-32
	27
	15, 41

	
	Frequency range
	1475
	-
	1488
	-50
	1
	42

	
	Frequency range
	1488
	-
	1518
	-50
	1
	15

	NOTE 2:
As exceptions, measurements with a level up to the applicable requirements defined in Table 6.5.3.1-2 are permitted for each assigned NR carrier used in the measurement due to 2nd, 3rd, 4th or 5th harmonic spurious emissions. Due to spreading of the harmonic emission the exception is also allowed for the first 1 MHz frequency range immediately outside the harmonic emission on both sides of the harmonic emission. This results in an overall exception interval centred at the harmonic emission of (2 MHz + N x LCRB x RBsize kHz), where N is 2, 3, 4, 5 for the 2nd, 3rd, 4th or 5th harmonic respectively. The exception is allowed if the measurement bandwidth (MBW) totally or partially overlaps the overall exception interval.

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

NOTE 15:
These requirements also apply for the frequency ranges that are less than FOOB (MHz) in Table 6.5.3.1-1 from the edge of the channel bandwidth.

NOTE 41:
Applicable for cases and when the lower edge of the assigned NR UL channel bandwidth frequency is greater than or equal to 1427 MHz + the channel BW assigned for 5 and 10 MHz bandwidth, and when the lower edge of the assigned NR UL channel bandwidth frequency is greater than or equal to 1440 MHz for 15 and 20 MHz bandwidth.

NOTE 42:
Applicable for 5 MHz, 10 MHz, 15 MHz, and 20 MHz bandwidth when the upper edge of the assigned NR UL channel bandwidth frequency is less than or equal to 1460 MHz.


In response to the modification of NOTE 42, 5 MHz channel bandwidth should be included in NS_37 and NS_39 since the case of 5 MHz channel bandwidth for own Rx protection was originally covered by NOTE 42 in spurious emissions for UE co-existence. Note that additional requirement for NS_37 in Table 6.5.3.3.6-1 and NS_39 in Table 6.5.3.3.8-1 have already included 5MHz channel bandwidth, and thus no updates on section 6.5.3.3 are needed.
Proposal: Modify the description of NOTE 42 so that the own Rx protection at 1475-1488MHz applies to UE transmitting with lower duplexer but does not apply to with high duplexer.  
· Due to the modification of NOTE 42, 5 MHz channel bandwidth should be included in NS_37 and NS_39
Corresponding CR is provided in [3].
3 Conclusion
Here we summarize our proposals: 
Proposal: Modify the description of NOTE 42 so that the own Rx protection at 1475-1488MHz applies to UE transmitting with lower duplexer but does not apply to with high duplexer.  
· Due to the modification of NOTE 42, 5 MHz channel bandwidth should be included in NS_37 and NS_39
4
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