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1. Introduction

In the last RAN4 #85 meeting, RAN4 agreed the UE-to-UE coexistence requirements for new 600MHz Band 71 UE. However, the requirements do not consider close proximity between the uplink frequency of Band 71 and some received frequencies at lower 700MHz frequencies bands such as Band 29 and Band 12. Also RAN4 already agreed the UE-to-UE coexistence requirements for NR n71 band UE.
 In this contribution, we propose the revised protection level to protect victim Band 29 DL UE from aggressor LTE Band 71 or NR n71 UE. 
2. Measurements of emission level from Band 71 UE
Table 1 shows the Band 29 and Band 71 operating frequencies range. As shown in Table1, the frequency gap is just 19MHz away from Band 71 uplink to Band 29 downlink band.
Table 1: Operating band B29 and Band 71 in TS36.101

	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
	

	29
	N/A
	717 MHz
	–
	728 MHz
	FDD2

	71
	663 MHz
	–
	698 MHz 
	617 MHz
	–
	652 MHz
	FDD


 However, the current UE-to-UE coexistence requirements are specified in Table 2 and Table 3 according to LTE Band 71 UE and NR n71 UE.

 Table 2: UE-to-UE coexistence Requirements in TS36.101

	E-UTRA Band
	Spurious emission 

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

	71
	E-UTRA Band 4, 5, 12, 13, 14, 17, 24, 26, 29, 30, 48, 66, 71
	FDL_low 
	-
	FDL_high
	-50
	1
	

	
	E-UTRA Band 2, 25, 41, 70
	FDL_low 
	-
	FDL_high
	-50
	1
	2

	
	E-UTRA Band 71
	FDL_low 
	-
	FDL_high
	-50
	1
	15


Table 3: Requirements for spurious emissions for UE co-existence in TS38.101-1

	NR Band
	Spurious emission for UE co-existence

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

	n71
	NR Bands n5, n66
E-UTRA Bands 4, 12, 13, 14, 17, 24, 26, 29, 30, 48
	FDL_low 
	-
	FDL_high
	-50
	1
	

	
	NR Bands n2, n41, n70
E-UTRA Band 25
	FDL_low 
	-
	FDL_high
	-50
	1
	1

	
	NR Bands n71
	FDL_low 
	-
	FDL_high
	-50
	1
	2


So, we measured the emission levels at victim frequency range according to the allocated RB position and RB lengths in Band 71 UE.

The current duplexer was optimized to protect band 71 Rx band which is located in lower 600MHz and the frequency gap is just 11MHz away from Band 71 uplink band. However, the general UE coexistence requirements with -50dBm/MHz are applied to protect own Band 71 Rx band. 

So the estimated emission rejection level is about minimum 9dB in Band 29 Rx (or lower 700MHz) is quite relaxed, compare to the rejection level with minimum 50dB at lower 600MHz frequency. 
Figure 1 show the measured emission level at Band 29 Rx band according to the allocated RB lengths at upper edge in Band 71.

[image: image1.png]LTE Band71 UE Tx spurious emission band EU co-existence level

(dBm/MHz)

LTE Band71 High ch, UL RB 1~100RB(High offset) sweep Vs emission level(@B29 Rx)

UE emisson(@829 Rx)

<

1

2

7 10 13 16 19 22 25 28 31 34 37 40 43 46 49 52 55 58 61 64 67 70 73 76 79 82 85 88 91 94 97 100
LTE B71 Uplink RB

SOy it




Figure 1. Measured emission level from Band 71 UE at Band 29 Rx band

In Table 4, we can see the expected emission levels according to the RAT and allocated RB size.
Based on the Table 4, the protection level with -40dBm/MHz to protect Band 29 UE is reasonable for both LTE band 71 UE and NR band n71 UE.

Table 4. Expected Tx emission level at Band 29 for LTE Band 71/ NR n71 UE 
	LTE(SC-FDMA,QPSK)
	NR(CP-OFDM,QPSK,SCS=15KHz)

	LTE MPR
(TS36.101)
	UL RB
	UE Tx emission
(@B29 Rx)
[dBm/MHz]
	NR MPR
(Approved MPR WF at R4-1801203)
	UL RB
	UE Tx emission
(@B29 Rx)
[dBm/MHz]

	MPR 1dB
	100RB
	-38.73 
	MPR 3dB
	106RB
	-38.00

	
	85RB
	-40.05
	
	89RB
	-40.00

	
	75RB
	-40.37 
	
	79RB
	-40.07 

	
	65RB
	42.08
	
	68RB
	-41.75

	
	50RB
	-46.30 
	
	52RB
	-46.04 

	
	25RB
	-54.39 
	
	25RB
	-53.86 


3. Conventional UE-to-UE coexistence RF requirements in TS36.101 and TS38.101-1
In this session, we review the current 3GPP specification to protect adjacent frequency Rx band from aggressor operating bands. 

Table 5. Current coexistence protection levels in Ts36.101 

	E-UTRA Band
	Spurious emission 

	
	Protected band
	Frequency range (MHz)
	Maximum Level (dBm)
	MBW (MHz)
	Gap between agg. UE and vic. UE

	1
	E-UTRA Band 1, 5, 7, 8, 11, 18, 19, 20, 21, 22, 26, 27, 28, 31, 32, 38, 40, 41, 42, 43, 44, 45, 50, 51, 65, 67, 68, 69, 72, 74, 75, 76
	FDL_low 
	-
	FDL_high
	-50
	1
	

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

	
	Frequency range
	1880
	
	1895
	-40
	1
	25MHz Gap

	5
	E-UTRA Band 1, 2, 3, 4, 5, 7, 8, 10, 12, 13, 14, 17, 24, 25, 28, 29, 30, 31, 34, 38, 40, 42, 43, 45, 48, 50, 51, 65, 66, 70, 71, 74
	FDL_low 
	-
	FDL_high
	-50
	1
	

	
	E-UTRA Band 26
	859
	-
	869
	-27
	1
	

	
	E-UTRA Band 41
	FDL_low 
	-
	FDL_high
	-50
	1
	

	
	E-UTRA Band 18, 19
	FDL_low 
	-
	FDL_high
	-40
	1
	11MHz Gap
26MHz Gap

	7
	E-UTRA Band 1, 2, 3, 4, 5, 7, 8, 10, 12, 13, 14, 17, 20, 22, 26, 27, 28, 29, 30, 31, 32, 33, 34, 40, 42, 43, 50, 51, 65, 66, 67, 68, 72, 74, 75, 76
	FDL_low 
	-
	FDL_high
	-50
	1
	

	
	Frequency range
	2570 
	-
	2575
	+1.6
	5
	

	
	Frequency range
	2575
	-
	2595
	-15.5
	5
	

	
	Frequency range
	2595
	-
	2620
	-40
	1
	25MHz Gap

	8
	E-UTRA Band 1, 20, 28, 31, 32, 33, 34, 38, 39, 40, 45, 50, 51, 65, 67, 68, 69, 72, 74, 75, 76
	FDL_low 
	-
	FDL_high
	-50
	1
	

	
	E-UTRA band 3, 7, 22, 41, 42, 43
	FDL_low 
	-
	FDL_high
	-50
	1
	

	
	E-UTRA Band 8
	FDL_low 
	-
	FDL_high
	-50
	1
	

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

	
	Frequency range
	860
	-
	890
	-40
	1
	10MHz Gap

	18
	E-UTRA Band 1, 11, 21, 34, 42, 65
	FDL_low 
	-
	FDL_high
	-50
	1
	

	
	Frequency range
	758
	-
	799
	-50
	1
	

	
	Frequency range
	799
	-
	803
	-40
	1
	12MHz Gap

	28
	E-UTRA Band 1, 4, 10, 22, 42, 43, 50, 51, 65, 74, 75, 76
	FDL_low
	-
	FDL_high
	-50
	1
	

	
	E-UTRA Band 1
	FDL_low
	-
	FDL_high
	-50
	1
	

	
	E-UTRA Band 2, 3, 5, 7, 8, 18, 19, 20, 25, 26, 27, 31, 34, 38, 40, 41, 66, 72
	FDL_low
	-
	FDL_high
	-50
	1
	

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

	
	Frequency range
	470
	-
	694
	-42
	8
	-33dBm/MHz w/ 9MHz Gap

	
	Frequency range
	470
	-
	710
	-26.2
	6
	

	
	Frequency range
	662
	-
	694
	-26.2
	6
	

	
	Frequency range
	758
	-
	773
	-32
	1
	10MHz Gap


Based on the current 3GPP UE-to-UE coexistence requirements, we can derive this observation.

Observation 1: The protected level with -40dBm/MHz are applied to protect victim Operating bands with frequency gap within 10MHz to 26MHz away.
Hence, we propose the blue protection level is -40dBm/MHz to protect Band 29 UE for LTE Band 71 UE or NR n71 UE as below Figure 2.
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Figure 2. Proposed spurious emission level from Band 71 UE at Band 29 Rx band

To satisfy the -40dBm/MHz, the number of RB should be restricted w/ less than 65 RBs or 85RBs for 15MHz or 20MHz LTE CBW, respectively.  Based on this analysis we propose as below
Proposal 1: The protection level with -40dBm/MHz to protect Band 29 UE is reasonable protection level for both LTE band 71 UE and NR band n71 UE.
Proposal 2: To satisfy the -40dBm/MHz, the number of RB should be restricted w/ less than or equal to 65 RBs or 85RBs for 15MHz or 20MHz CBW respectively for both LTE and NR band 71 UE.
4. Conclusions


In this contribution, we propose how to modify the protection level to protect band 29 for both LTE Band 71 and NR n71 UE. Based on the analysis in session2 and 3, we propose as below
Proposal 1: The protection level with -40dBm/MHz to protect Band 29 UE is reasonable protection level for both LTE band 71 UE and NR band n71 UE.
Proposal 2: To satisfy the -40dBm/MHz, the number of RB should be restricted w/ less than or equal to 65 RBs or 85RBs for 15MHz or 20MHz CBW respectively for both LTE and NR band 71 UE.
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