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1. Introduction

RAN4 NR#3 approved a WF on UE RF requirements of Band n77 and n78 as below [1]. 
· REFSENS

· Filter data satisfying the following conditions will be considered for insertion loss and REFSENS

· Attenuation is at least typ. 35 dB for ≤ 2.69 GHz and ≥ 5.15 GHz (35 dB is required for both B46 and 5 GHz WiFi as a consensus in RAN4)

· It will be confirmed that IM of TDD bands is 0.5 dB better than that of FDD ones

· SNR is being discussed in other documents

· Out-of-band blocking

· To be discussed taking filter aspects above into account

· Tib and Rib (for CA/DC)

· To discuss if values of LTE CA including B42 can be improved

This paper is a text proposal to capture the agreements, background and updated filter performance for TR 38.813. We also propose reference sensitivity and out-of-band blocking requirement for Band n77 and n78. Other aspects will be discussed based on more input from other companies during RAN4#84bis. The outcomes could be added in this text proposal as a revision.
2. Reference

[1]
R4-1710031, “WF on UE RF requirements for Band n77, n78 and n79”, NTT DOCOMO, INC.
Text proposal for TR 38.813
<Unchanged sections omitted>
7.1.1
Transmitter characteristics

7.1.1.1
UE maximum output power
The MOP requirements for Band 42 and 43 single-carrier were specified as 23 dBm +2/-3 dB for power class 3 based on simulation results shown in Table 7.1.1.1-1 in August 2011. 

Table 7.1.1.1-1.  Simulation results for combined Band 42 and Band 43 filter [R4-114656]

	
	Bandwidth
	Max IL (corner)
	2f0 rejection
	2.7 GHz rejection

	Design 7
	400 MHz
	1.9
	20 dB
	30 dB

	Design 8
	400 MHz
	2.3
	15 dB
	10 dB

	Design 9
	400 MHz
	2.0
	20 dB
	15 dB


When specifying MOP requirements of Band n77 and n78, the delta to be checked is IL impact of BPF due to the extension of pass-bandwidth. It is shown in Table 7.1.1.1-2. 

Table 7.1.1.1-2.  Simulation results for Band n77 and n78
	Parameter
	Frequency range
	Vendor 1
	Vendor 2
	Vendor 3

	
	
	Band n78 BPF
	Band n77 BPF
	Band n78 BPF
	Band n77 BPF
	Band n78 BPF
	Band n77 BPF

	Insertion loss

(ETC)
	3300-3400 MHz
	1.05 dB
	1.05 dB
	2.0 dB
	2.0 dB
	1.9 dB
	1.9 dB



	
	3400-3800 MHz
	1.0 dB
	1.0 dB
	1.5 dB
	1.5 dB
	
	

	
	3800-4200 MHz
	-
	1.25 dB
	-
	
	-
	

	Attenuation

(Typ)
	698-2690 MHz
	41.0 dB
	41.0 dB
	45 dB
	45 dB
	51.8 dB
	49.2 dB

	
	5150-5925 MHz
	40.2 dB
	40.2 dB
	35 dB
	30 dB
	25 dB (need to be checked)
	35.2 dB


With comparison between Table 7.1.1.1-1 and Table 7.1.1.1-2, it was concluded that there is no degradation of IL at ETC even with the extension and agreed to specify the same MOP as that of Band 42 and 43 (i.e., 23 dBm +2/-3 dB) for Band n77 and n78 of power class 3.

Agreement: MOP is to be specified as 23 dBm +2/-3 dB for Band n77 and n78 of power class 3

<Unchanged sections omitted>
7.1.1.6
Spurious emissions

Since Band n77 and/or n78 will be used at least in Japan, bands operated in Japan need to be protected. In addition, protected bands required in Europe, Korea and China regions (i.e., operating bands specified for Band n78 of 3.3-3.8 GHz) should also be added for potential use of these bands. As a consequence, required protected bands for Band n77 and n78 will be the same. Note that it was already agreed not to specify the co-existence requirement between Band n77 and Band n79, which means that the co-existence will be guaranteed by the NR general emission requirements.
Table 7.1.1.6-1: Spurious emission band UE co-existence for Band n77 and n78
	NR band
	Spurious emission 

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

	n77, n78
	E-UTRA Band 1, 3, 11, 18, 19, 21, 28, 34, 65
	FDL_low
	-
	FDL_high
	-50
	1
	

	
	Frequency range
	945
	-
	960
	-50
	1
	

	
	Frequency range
	1884.5 
	- 
	1915.7 
	-41
	0.3
	PHS

	
	Frequency range
	2545
	-
	2575
	-50
	1
	

	
	Frequency range
	2595
	-
	2645
	-50
	1
	

	
	NR Band [n257]
	26500
	-
	29500
	TBD
	TBD
	

	
	(More bands to be added for other regions)
	
	
	
	
	
	


Agreement: Protected bands required for Band n77 are to be the same as those for Band n78 (i.e., not only Japanese bands but also ones required for other regions such as Europe, Korea and China)

<Unchanged sections omitted>
7.1.2.1
Reference sensitivity
Based on Table 7.1.1.1-2, there is almost no IL difference between the BPF for Band n77 and n78 as with MOP. In light of this, the following was agreed.
Agreement: REFSENS for Band n77 and n78 should be 1 dB larger than that of bands which have NR smallest sensitivity (less RF challenges) such as Band n1. 
<Unchanged sections omitted>
7.1.2.3
Blocking
7.1.2.3.1
Out-of-band blocking
Based on filter performance shown in Table 7.1.1.1-2, out-of-band blocking requirement needs to be optimized as with LTE band 42 and 43 as shown in Table 7.1.2.3-1. Wanted signal level is the same as that of LTE intra-band contiguous CA up to class F and interference level is also the same as that of LTE and LTE CA.
Agreement: Out-of-band blocking for Band n77 and n78 should be specified as below.
Table 7.1.2.3-1: Out-of-band blocking parameters for Band n77 and n78
	Rx Parameter
	Units 
	Channel bandwidth

	
	
	10
MHz
	15
MHz
	20
MHz
	40
MHz
	50
MHz
	60
MHz
	80
MHz
	100
MHz

	Power in Transmission Bandwidth Configuration
	dBm
	REFSENS + channel bandwidth specific value below

	
	
	6
	7
	9
	9
	9
	9
	9
	9

	NOTE 1:
The transmitter shall be set to 4dB below PCMAX_L at the minimum uplink configuration specified TBD with PCMAX_L as defined in subclause 6.2.5.

NOTE 2:
Reference measurement channel is TBD
NOTE 3:
The REFSENS power level is TBD 


Table 7.1.2.3-2: Out of band blocking for Band n77 and n78
	NR band
	Parameter
	Units 
	Frequency 

	
	
	
	Range 1
	Range 2
	Range 3

	
	PInterferer
	dBm
	-44
	-30
	-15

	n77, n78 (NOTE X)
	FInterferer (CW)
	MHz
	FDL_low -15 to

FDL_low -60 
	FDL_low -60 to

FDL_low -85 
	FDL_low -85 to 

1 MHz

	
	
	
	FDL_high +15 to

FDL_high + 60 
	FDL_high +60 to

FDL_high +85 
	FDL_high +85 to

+12750 MHz

	NOTE X:
The power level of the interferer (PInterferer) for Range 3 shall be modified to -20 dBm for FInterferer > FDL_low - 600 MHz and FInterferer < FDL_high + 600 MHz.


<Unchanged sections omitted>
8.1.1.1
UE maximum output power
Based on the same discussion as UE maximum output power of Band n78 described in clause 7.1.1.1, the following was agreed.
Agreement: MOP is to be specified as 23 dBm +2/-3 dB for Band n77 and n78 of power class 3

<Unchanged sections omitted>
8.1.1.6
Spurious emissions

Based on the same discussion as Spurious emissions of Band n78 described in clause 7.1.1.6, the following was agreed.
Table 8.1.1.6-1: Spurious emission band UE co-existence for Band n77 and n78
	NR band
	Spurious emission 

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

	n77, n78
	E-UTRA Band 1, 3, 11, 18, 19, 21, 28, 34, 65
	FDL_low
	-
	FDL_high
	-50
	1
	

	
	Frequency range
	945
	-
	960
	-50
	1
	

	
	Frequency range
	1884.5 
	- 
	1915.7 
	-41
	0.3
	PHS

	
	Frequency range
	2545
	-
	2575
	-50
	1
	

	
	Frequency range
	2595
	-
	2645
	-50
	1
	

	
	NR Band [n257]
	26500
	-
	29500
	TBD
	TBD
	

	
	(More bands to be added for other regions)
	
	
	
	
	
	


Agreement: Protected bands required for Band n77 are to be the same as those for Band n78 (i.e., not only Japanese bands but also ones required for other regions such as Europe, Korea and China)

<Unchanged sections omitted>
8.1.2.1
Reference sensitivity
Based on the same discussion as reference sensitivity of Band n78 described in clause 7.1.2.1, the following was agreed.
Agreement: REFSENS for Band n77 and n78 should be 1 dB larger than that of bands which have NR smallest sensitivity (less RF challenges) such as Band n1. 
8.1.2.3
Blocking
8.1.2.3.1
Out-of-band blocking
Based on the same discussion as out-of-band blocking of Band n78 described in clause 7.1.2.3.1, the following was agreed.
Agreement: Out-of-band blocking for Band n77 and n78 should be specified as below.
Table 8.1.2.3.1-1: Out-of-band blocking parameters for Band n77 and n78
	Rx Parameter
	Units 
	Channel bandwidth

	
	
	10
MHz
	15
MHz
	20
MHz
	40
MHz
	50
MHz
	60
MHz
	80
MHz
	100
MHz

	Power in Transmission Bandwidth Configuration
	dBm
	REFSENS + channel bandwidth specific value below

	
	
	6
	7
	9
	9
	9
	9
	9
	9

	NOTE 1:
The transmitter shall be set to 4dB below PCMAX_L at the minimum uplink configuration specified TBD with PCMAX_L as defined in subclause 6.2.5.

NOTE 2:
Reference measurement channel is TBD
NOTE 3:
The REFSENS power level is TBD 


Table 8.1.2.3.1-2: Out of band blocking for Band n77 and n78
	NR band
	Parameter
	Units 
	Frequency 

	
	
	
	Range 1
	Range 2
	Range 3

	
	PInterferer
	dBm
	-44
	-30
	-15

	n77, n78 (NOTE X)
	FInterferer (CW)
	MHz
	FDL_low -15 to

FDL_low -60 
	FDL_low -60 to

FDL_low -85 
	FDL_low -85 to 

1 MHz

	
	
	
	FDL_high +15 to

FDL_high + 60 
	FDL_high +60 to

FDL_high +85 
	FDL_high +85 to

+12750 MHz

	NOTE X:
The power level of the interferer (PInterferer) for Range 3 shall be modified to -20 dBm for FInterferer > FDL_low - 600 MHz and FInterferer < FDL_high + 600 MHz.


<Unchanged sections omitted>
