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Introduction
[bookmark: _GoBack]In RAN4 98-e meeting, WF [1] about 3 options for evaluating REFSENS of n8 and n71 for 35 channel bandwidth (CBW) were agreed. The WF suggested to consider 1 testing point rather than multiple test points for reducing testing complexity, time and still providing sufficient testing coverage. Three different REFSENS based on optional cases will be discussed in RAN4 98-bis-e meeting. In this contribution, reference sensitivity of bands n8 and n71 for DL 35MHz CBW for 3 cases is proposed.  
Discussion
Analysis of Proposed n8 and n71 REFSENS Levels 
For deriving 35MHz REFSENS of n8 and n71, the guidance from RAN4#98e WF[1] is shown as follows.
	· Agreement on UL configuration for all bands with 35MHz and 45MHz CBW as shown on last row in 2nd table on slide 3.
// UL RB configuration for n8 and 71 are 20 with 15kHz SCS 
· For n8, n71, and n25 where UL BW < DL BW. Choose 1 of 3 options for the next meeting while considering test time, complexity, and coverage
· Option 1: Worst case; UL BW closest to DL
· Option 2: Middle case; keep existing duplex offset between center of RX and TX channel BWs
· Option 3: Best case; UL BW furthest from DL





The REFSENS evaluation about worst and best cases were proposed in [2] and the average values were in WF[1]. 

Proposal 1: If worst-case REFSENS for n71 and n8 is adopted, the re-evaluation of REFSENS is to consider both [1] and [2], and the proposed values are in Table 1.  


	Operating band / SCS / Channel bandwidth / Channel allocations / REFSENS/ Duplex mode

	Operating Band
	SCS kHz
	Channel bandwidth (DL)
(MHz)
	Channel bandwidth (UL)
(MHz)
	FC (DL)
(MHz)
	FC (UL)
(MHz)
	UL
allocation (LCRB)
	REFSENS
(dBm)
	Duplex
Mode

	n71
	15
	35
	20
	634.5
	673
	202
	-69.8
	FDD

	
	30
	
	
	
	
	102
	-69.9
	

	
	60
	
	
	
	
	
	
	

	n8
	15
	35
	20
	942.5
	905
	202
	-68.7
	FDD

	
	30
	
	
	
	
	102
	-68.8
	

	
	60
	
	
	
	
	
	
	

	NOTE 1:	The transmitter shall be set to PUMAX as defined in clause 6.2.4
NOTE 2:	UL BW closest to DL. UL resource blocks shall be located as close as possible to the downlink operating band but confined within the transmission bandwidth configuration for the channel bandwidth (Table 5.3.2-1)


Table 1: NR band n71 and n8 REFSENS relaxation for CBW of 35MHz under worst case


Proposal 2: If best-case REFSENS for n71 and n8 is adopted, the re-evaluation of REFSENS is to consider both [1] and [2], and the proposed values are in Table 2.  

	Operating band / SCS / Channel bandwidth / Channel allocations / REFSENS/ Duplex mode

	Operating Band
	SCS kHz
	Channel bandwidth (DL)
(MHz)
	Channel bandwidth (UL)
(MHz)
	FC (DL)
(MHz)
	FC (UL)
(MHz)
	UL
allocation (LCRB)
	REFSENS
(dBm)
	Duplex
Mode

	n71
	15
	35
	20
	634.5
	688
	202
	-87
	FDD

	
	30
	
	
	
	
	102
	-87.1
	

	
	60
	
	
	
	
	
	
	

	n8
	15
	35
	20
	942.5
	890
	202
	-86
	FDD

	
	30
	
	
	
	
	102
	-86.1
	

	
	60
	
	
	
	
	
	
	

	NOTE 1:	The transmitter shall be set to PUMAX as defined in clause 6.2.4
NOTE 2:	UL BW furthest from DL. UL resource blocks shall be located as close as possible to the downlink operating band but confined within the transmission bandwidth configuration for the channel bandwidth (Table 5.3.2-1)


Table 2: NR band n71 and n8 REFSENS relaxation for CBW of 35MHz under best case

To consider middle case for REFSENS evaluation is suggested by WF[1] and [3]. In this contribution, the evaluated REFSENS for n71 and n8 under middle case are provided in Table 3. 

Proposal 3: If middle-case REFSENS for n71 and n8 is adopted, the evaluated REFSENS is proposed as shown in Table 3.  

	Operating band / SCS / Channel bandwidth / Channel allocations / REFSENS/ Duplex mode

	Operating Band
	SCS kHz
	Channel bandwidth (DL)
(MHz)
	Channel bandwidth (UL)
(MHz)
	FC (DL)
(MHz)
	FC (UL)
(MHz)
	UL
allocation (LCRB)
	REFSENS
(dBm)
	Duplex
Mode

	n71
	15
	35
	20
	634.5
	680.5
	202
	-78
	FDD

	
	30
	
	
	
	
	102
	-78.1
	

	
	60
	
	
	
	
	
	
	

	n8
	15
	35
	20
	942.5
	897.5
	202
	-78
	FDD

	
	30
	
	
	
	
	102
	-78.1
	

	
	60
	
	
	
	
	
	
	

	NOTE 1:	The transmitter shall be set to PUMAX as defined in clause 6.2.4
NOTE 2:	Keep existing duplex offset between center of RX and TX channel BWs. UL resource blocks shall be located as close as possible to the downlink operating band but confined within the transmission bandwidth configuration for the channel bandwidth (Table 5.3.2-1)


Table 3: NR band n71 and n8 REFSENS relaxation for CBW of 35MHz under middle case


Conclusion
This contribution provides an analysis of REFSENS requirements for 35MHz channel bandwidth for NR bands n8 and n71 under worst, best, and middle cases. 


Proposal 1: If worst-case REFSENS for n71 and n8 is adopted, the re-evaluation of REFSENS is to consider both [1] and [2], and the proposed values are in Table 1.  


	Operating band / SCS / Channel bandwidth / Channel allocations / REFSENS/ Duplex mode

	Operating Band
	SCS kHz
	Channel bandwidth (DL)
(MHz)
	Channel bandwidth (UL)
(MHz)
	FC (DL)
(MHz)
	FC (UL)
(MHz)
	UL
allocation (LCRB)
	REFSENS
(dBm)
	Duplex
Mode

	n71
	15
	35
	20
	634.5
	673
	202
	-69.8
	FDD

	
	30
	
	
	
	
	102
	-69.9
	

	
	60
	
	
	
	
	
	
	

	n8
	15
	35
	20
	942.5
	905
	202
	-68.7
	FDD

	
	30
	
	
	
	
	102
	-68.8
	

	
	60
	
	
	
	
	
	
	

	NOTE 1:	The transmitter shall be set to PUMAX as defined in clause 6.2.4
NOTE 2:	UL BW closest to DL. UL resource blocks shall be located as close as possible to the downlink operating band but confined within the transmission bandwidth configuration for the channel bandwidth (Table 5.3.2-1)


Table 1: NR band n71 and n8 REFSENS relaxation for CBW of 35MHz under worst case


Proposal 2: If best-case REFSENS for n71 and n8 is adopted, the re-evaluation of REFSENS is to consider both [1] and [2], and the proposed values are in Table 2.  

	Operating band / SCS / Channel bandwidth / Channel allocations / REFSENS/ Duplex mode

	Operating Band
	SCS kHz
	Channel bandwidth (DL)
(MHz)
	Channel bandwidth (UL)
(MHz)
	FC (DL)
(MHz)
	FC (UL)
(MHz)
	UL
allocation (LCRB)
	REFSENS
(dBm)
	Duplex
Mode

	n71
	15
	35
	20
	634.5
	688
	202
	-87
	FDD

	
	30
	
	
	
	
	102
	-87.1
	

	
	60
	
	
	
	
	
	
	

	n8
	15
	35
	20
	942.5
	890
	202
	-86
	FDD

	
	30
	
	
	
	
	102
	-86.1
	

	
	60
	
	
	
	
	
	
	

	NOTE 1:	The transmitter shall be set to PUMAX as defined in clause 6.2.4
NOTE 2:	UL BW furthest from DL. UL resource blocks shall be located as close as possible to the downlink operating band but confined within the transmission bandwidth configuration for the channel bandwidth (Table 5.3.2-1)


Table 2: NR band n71 and n8 REFSENS relaxation for CBW of 35MHz under best case


Proposal 3: If middle-case REFSENS for n71 and n8 is adopted, the evaluated REFSENS is proposed as shown in Table 3.  

	Operating band / SCS / Channel bandwidth / Channel allocations / REFSENS/ Duplex mode

	Operating Band
	SCS kHz
	Channel bandwidth (DL)
(MHz)
	Channel bandwidth (UL)
(MHz)
	FC (DL)
(MHz)
	FC (UL)
(MHz)
	UL
allocation (LCRB)
	REFSENS
(dBm)
	Duplex
Mode

	n71
	15
	35
	20
	634.5
	680.5
	202
	-78
	FDD

	
	30
	
	
	
	
	102
	-78.1
	

	
	60
	
	
	
	
	
	
	

	n8
	15
	35
	20
	942.5
	897.5
	202
	-78
	FDD

	
	30
	
	
	
	
	102
	-78.1
	

	
	60
	
	
	
	
	
	
	

	NOTE 1:	The transmitter shall be set to PUMAX as defined in clause 6.2.4
NOTE 2:	Keep existing duplex offset between center of RX and TX channel BWs. UL resource blocks shall be located as close as possible to the downlink operating band but confined within the transmission bandwidth configuration for the channel bandwidth (Table 5.3.2-1)


Table 3: NR band n71 and n8 REFSENS relaxation for CBW of 35MHz under middle case
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