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Introduction
In RAN4#98, WF [1] was approved as below. The only open issue is the spurious emissions for UE-to-UE coexistence between band n40 and n41 when band n40 transmitting power. In this paper, we’d like to further discuss this issue.
[bookmark: OLE_LINK155][bookmark: OLE_LINK156]It’s proposed that spurious emissions for UE-to-UE co-existence for single carrier between band n40 and n41 will be specified since Rel-16 as below.
· To introduce [-40 to -50] dBm/MHz spurious emission requirements for band n41 frequency range when band n40 transmitting power. 
· To introduce [-40] dBm/MHz spurious emission requirements for band n40 frequency range when band n41 transmitting power.
[bookmark: OLE_LINK76][bookmark: OLE_LINK77]Theoretical analysis
[bookmark: OLE_LINK151][bookmark: OLE_LINK152]Referring to TS 36.101, the output UE transmitter spectrum consists of the three components; the emission within the occupied bandwidth (channel bandwidth), the Out Of Band (OOB) emissions and the far out spurious emission domain. The transmitter RF spectrum is shown below.
[image: ]
Figure 1 transmitter RF spectrum
[bookmark: OLE_LINK171][bookmark: OLE_LINK172][bookmark: OLE_LINK158][bookmark: OLE_LINK169][bookmark: OLE_LINK170]The definition for NR is same as LTE. It’s specified that unless otherwise stated, the spurious emission limits apply for the frequency ranges that are more than FOOB (MHz) in Table 6.5.3.1-1 from the edge of the channel bandwidth. It means we can only consider the spurious domain when the spurious emissions for UE-to-UE co-existence is introduced. Generally without filter rejection, UEs must meet the general spurious emissions requirements -30dBm/MHz considering general (MPR+∆MPR) for band n41 frequency ranges which is located in spurious emission domain regardless of PC2/PC3 and channel bandwidth.
[bookmark: OLE_LINK173][bookmark: OLE_LINK191][bookmark: OLE_LINK192][bookmark: OLE_LINK16][bookmark: OLE_LINK17][bookmark: OLE_LINK18]Observation 1: Without filter rejection, UEs must meet the general spurious emissions requirements -30dBm/MHz considering general (MPR+∆MPR) for band n41 frequency ranges which is located in spurious emission domain regardless of PC2/PC3 and channel bandwidths.
For n40 90MHz, the corresponding SEM + SE requirements are shown as below.
[image: ]
Figure 2 The SEM and spurious emission requirements for n40 90MHz
For n40 100MHz, the corresponding SEM + SE requirements are shown as below.
[image: ]
Figure 3 The SEM and spurious emission requirements for n40 100MHz
For n40 90MHz, the protected frequency range for spurious emission UE-to-UE coexistence is 2496~2690MHz. For n40 100MHz, the protected frequency range for spurious emission UE-to-UE coexistence is 2505~2690MHz referring to the definition of spurious emission region.
[bookmark: OLE_LINK167][bookmark: OLE_LINK168][bookmark: OLE_LINK174]In approved WF [2], [20-30] dB attenuation is assumed at band n41 Rx frequency range for band n40 post PA Filter. Even if we take the most conservative assumption 20 dB attenuation which one company proposed, UE can also meet the -50dBm/MHz spurious emissions for UE-to-UE co-existence. (-30dBm/MHz – 20dB = -50dBm/MHz)
[bookmark: OLE_LINK21][bookmark: OLE_LINK22][bookmark: OLE_LINK193][bookmark: OLE_LINK181][bookmark: OLE_LINK182]Observation 2: Even if we take the most conservative assumption 20 dB attenuation which one company proposed, UE can also meet the -50dBm/MHz spurious emissions for UE-to-UE co-existence.
[bookmark: OLE_LINK75]Measurements results on band n41 protection when band n40 transmitting power
[bookmark: OLE_LINK180][bookmark: OLE_LINK27][bookmark: OLE_LINK28]Referring to the contribution [3], we provided our measurement results in last two meetings. The band n40 PA spurious emission at band n41 frequency range is about -101dBm/Hz ~ -125dBm/Hz considering both PC2 and PC3. Considering the worst case (PC2 100MHz), the band n40 PA spurious emission at band n41 frequency range is about -101dBm/Hz (-41dBm/MHz). It’s found that 30dB attenuation at band n41 Rx frequency range at least can be achieved easily for band n40 post PA filter based on the contribution [3].
Even if we take the most conservative assumption 20 dB attenuation which one company proposed, UE can also meet the -50dBm/MHz spurious emissions for UE-to-UE co-existence. The measurements reflect the theoretical analysis.
[bookmark: OLE_LINK30][bookmark: OLE_LINK33]Observation 3: Based on the measurement results, UE transmitting in band n40 can also meet the -50dBm/MHz spurious emissions for UE-to-UE co-existence at band n41 Rx frequency range.
[bookmark: OLE_LINK29][bookmark: OLE_LINK34][bookmark: OLE_LINK35]Proposal 1: To introduce -50dBm/MHz spurious emission requirements for band n41 frequency range when band n40 transmitting in Rel-16.
Proposal 2: To introduce -40dBm/MHz spurious emission requirements for band n40 frequency range when band n41 transmitting based on the approved WF R4-2103157 since Rel-16.
Conclusion
Based on the analysis above, we present our proposal as below.
Observation 1: Without filter rejection, UEs have to meet the general spurious emissions requirements -30dBm/MHz for band n41 frequency ranges which is located in spurious emission domain regardless of PC2/PC3 and channel bandwidth.
Observation 2: Even if we take the most conservative assumption 20 dB attenuation which one company proposed, UE can also meet the -50dBm/MHz spurious emissions for UE-to-UE co-existence.
Observation 3: Based on the measurement results, UE transmitting in band n40 can also meet the -50dBm/MHz spurious emissions for UE-to-UE co-existence at band n41 Rx frequency range.
[bookmark: OLE_LINK36][bookmark: OLE_LINK157][bookmark: OLE_LINK31][bookmark: OLE_LINK32]Proposal 1: To introduce -50dBm/MHz spurious emission requirements for band n41 frequency range when band n40 transmitting in Rel-16. 
[bookmark: OLE_LINK185][bookmark: OLE_LINK186]Proposal 2: To introduce -40dBm/MHz spurious emission requirements for band n40 frequency range when band n41 transmitting based on the approved WF R4-2103157 since Rel-16.
[bookmark: OLE_LINK39][bookmark: OLE_LINK40]Table 1 Requirements for spurious emissions for UE co-existence in Rel-16
	NR Band
	Spurious emission for UE co-existence

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

	n40
	E-UTRA Band 1, 3, 5, 7, 8, 20, 22, 26, 27, 28, 31, 32, 33, 34, 38, 39, 41, 42, 43, 44, 45, 50, 51, 52, 65, 67, 68, 69, 72, 74, 75, 76,
NR Band n77, n78
	FDL_low
	-
	FDL_high
	-50
	1
	

	
	NR Band n79
	FDL_low
	-
	FDL_high
	-50
	1
	2

	n41
	E-UTRA Band 1, 2, 3, 4, 5, 8, 10, 12, 13, 14, 17, 24, 25, 26, 27, 28, 29, 30, 34, 39, 42, 44, 45, 48, 50, 51, 52, 65, 66, 70, 71, 73, 74, 85, 
NR Band n77, n78
	FDL_low
	-
	FDL_high
	-50
	1
	

	
	E-UTRA Band 40
	FDL_low
	-
	FDL_high
	-40
	1
	

	
	NR Band n79
	FDL_low
	-
	FDL_high
	-50
	1
	2

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

	
	Frequency range
	1884.5
	
	1915.7
	-41
	0.3
	8
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