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1	Introduction 

The RedCap UE REFSENS requirements have been discussed in last three RAN4 meetings [1-3]. For HD-FDD versus FD-FDD REFSENS requirement, it was agreed that the tightening to be based on Option 1a which was proposed in [4] except for bands n91, n92, n93, and n94. In the contribution, we propose no REFSENS tightening for bands n91, n92, n93, and n94 in conjunction with the agreement on Option 1a to consolidate the HD-FDD REFSENS requirements. We also propose to explicitly tabulate the 2Rx HD-FDD REFSENS power levels in the specifications.     
2 Discussion

The RedCap UE HD-FDD versus FD-FDD REFSENS requirement tightening has been agreed to be based on the framework of Option 1a which was proposed in [4] and restated as below:

Proposal 1: The HD-FDD 5MHz REFSENS tightening from FD-FDD is proposed as in Table 2-1.     

	FD-FDD 5MHz REFSENS
	HD-FDD REFSENS Tightening
	Bands

	≤ -100 dBm
	0 dB
	n1, n18, n24, n70

	> -100 dBm and ≤ -99 dBm
	0.5 dB
	n30, n65, n66, n74

	> -99 dBm
	0.8 dB
	n2, n3, n5, n7, n8, n12, n13, n14, n20, n25, n26, n28, n71, n85



Table 2-1 HD-FDD 5MHz REFSENS tightening for different NR bands        

Proposal 2: HD-FDD REFSENS for channel BW wider than 5 MHz can be calculated by REFSENS(5MHz) + 10log10(n x NRB/25), where NRB is the maximum transmission bandwidth configuration with n=1 for 15kHz SCS, n=2 for 30kHz SCS, and n=4 for 60kHz SCS.

However, for bands n91, n92, n93, and n94, the HD-FDD REFSENS tightening has not been settled. Since the DL bands for n91, n92, n93, and n94 are SDL bands for which the REFSENS requirements were not derived based on higher insertion loss duplexer implementation, therefore, there should not be any tightening from FD-FDD to HD-FDD. This is also aligned with the principle in Proposal 1.

Proposal 3: For bands n91, n92, n93, and n94, no REFSENS tightening is needed from FD-HDD to HD-FDD.   

On the other hand, for half-duplex operation, there is no need to impose UL RB number restriction. Therefore, full allocation is proposed as the UL configuration for HD-FDD REFSENS requirements.

Proposal 4: UL configuration for HD-FDD REFSENS requirements is specified with full allocation.

Since not all FDD bands REFSENS with channel bandwidth up to 20 MHz were specified without Tx noise, the HD-FDD REFSENS requirements cannot be directly referenced to FDD bands REFSENS requirements for non-RedCap UE, it is proposed to explicitly tabulate the RedCap UE HD-FDD REFSENS power levels in the specifications.    

Proposal 5: RedCap UE 2Rx HD-FDD REFSENS power levels are explicitly tabulated in the specifications.   

3	Conclusion

In the contribution, we propose no REFSENS tightening for bands n91, n92, n93, and n94 in conjunction with the agreement on Option 1a to consolidate the HD-FDD REFSENS requirements. We also propose to explicitly tabulate the 2Rx HD-FDD REFSENS power levels in the specifications.

Proposal 1: The HD-FDD 5MHz REFSENS tightening from FD-FDD is proposed as in the table below.

	FD-FDD 5MHz REFSENS
	HD-FDD REFSENS Tightening
	Bands

	≤ -100 dBm
	0 dB
	n1, n18, n24, n70

	> -100 dBm and ≤ -99 dBm
	0.5 dB
	n30, n65, n66, n74

	> -99 dBm
	0.8 dB
	n2, n3, n5, n7, n8, n12, n13, n14, n20, n25, n26, n28, n71, n85



Proposal 2: HD-FDD REFSENS for channel BW wider than 5 MHz can be calculated by REFSENS(5MHz) + 10log10(n x NRB/25), where NRB is the maximum transmission bandwidth configuration with n=1 for 15kHz SCS, n=2 for 30kHz SCS, and n=4 for 60kHz SCS.

Proposal 3: For bands n91, n92, n93, and n94, no REFSENS tightening is needed from FD-HDD to HD-FDD.

Proposal 4: UL configuration for HD-FDD REFSENS requirements is specified with full allocation.

Proposal 5: RedCap UE 2Rx HD-FDD REFSENS power levels are explicitly tabulated in the specifications.

Based on the proposals 1 – 4 above, the RedCap UE REFSENS requirements for HD-FDD with 2Rx can be concluded as shown in Table 3-1 and Table 3-2.











	Operating band / SCS / Channel bandwidth

	Operating Band
	SCS kHz
	5 MHz
(dBm)
	10 MHz
(dBm)
	15 MHz
(dBm)
	20 MHz
(dBm)

	n1
	15
	-100.0
	-96.8
	-95.0
	-93.7

	
	30
	
	-97.2
	-95.2
	-93.9

	
	60
	
	-97.5
	-95.4
	-94.2

	n2
	15
	-98.8
	-95.6
	-93.8
	-92.5

	
	30
	
	-96.0
	-94.0
	-92.7

	
	60
	
	-96.3
	-94.2
	-93.0

	n3
	15
	-97.8
	-94.6
	-92.8
	-91.5

	
	30
	
	-95.0
	-93.0
	-91.7

	
	60
	
	-95.3
	-93.2
	-92.0

	n5
	15
	-98.8
	-95.6
	-93.8
	-92.5

	
	30
	
	-96.0
	-94.0
	-92.7

	n7
	15
	-98.8
	-95.6
	-93.8
	-92.5

	
	30
	
	-96.0
	-94.0
	-92.7

	
	60
	
	-96.3
	-94.2
	-93.0

	n8
	15
	-97.8
	-94.6
	-92.8
	-91.5

	
	30
	
	-95.0
	-93.0
	-91.7

	n12
	15
	-97.8
	-94.6
	-92.8
	

	
	30
	
	-95.0
	-93.0
	

	n13
	15
	-97.8
	-94.6
	
	

	
	30
	
	-95.0
	
	

	n14
	15
	-97.8
	-94.6
	
	

	
	30
	
	-95.0
	
	

	n18
	15
	-100.0
	-96.8
	-95.0
	

	
	30
	
	-97.2
	-95.2
	

	n20
	15
	-97.8
	-94.6
	-92.8
	-91.5

	
	30
	
	-95.0
	-93.0
	-91.7

	n24
	15
	-100.0
	-96.8
	
	

	
	30
	
	-97.2
	
	

	
	60
	
	-97.5
	
	

	n25
	15
	-97.3
	-94.1
	-92.3
	-91.0

	
	30
	
	-94.5
	-92.5
	-91.2

	
	60
	
	-94.8
	-92.7
	-91.5

	n26
	15
	-98.3
	-95.1
	-93.3
	-92.0

	
	30
	
	-95.5
	-93.5
	-92.2

	n28
	15
	-99.3
	-96.1
	-94.3
	-93.0

	
	30
	
	-96.5
	-94.5
	-93.2

	n30
	15
	-99.5
	-96.3
	
	

	
	30
	
	-96.7
	
	

	n65
	15
	-100.0
	-96.8
	-95.0
	-93.7

	
	30
	
	-97.2
	-95.2
	-93.9

	
	60
	
	-97.5
	-95.4
	-94.2

	n66
	15
	-100.0
	-96.8
	-95.0
	-93.7

	
	30
	
	-97.2
	-95.2
	-93.9

	
	60
	
	-97.5
	-95.4
	-94.2

	n70
	15
	-100.0
	-96.8
	-95.0
	-93.7

	
	30
	
	-97.2
	-95.2
	-93.9

	
	60
	
	-97.5
	-95.4
	-94.2

	n71
	15
	-98.0
	-94.8
	-93.0
	-91.7

	
	30
	
	-95.2
	-93.2
	-91.9

	n74
	15
	-100.0
	-96.8
	-95.0
	-93.7

	
	30
	
	-97.2
	-95.2
	-93.9

	
	60
	
	-97.5
	-95.4
	-94.2

	n85
	15
	-97.8
	-94.6
	-92.8
	

	
	30
	
	-95.0
	-93.0
	

	n91
	15
	-100.0
	
	
	

	n92
	15
	-100.0
	-96.8
	-95.0
	-93.7

	
	30
	
	-97.2
	-95.2
	-93.9

	n93
	15
	-100.0
	
	
	

	n94
	15
	-100.0
	-96.8
	-95.0
	-93.7

	
	30
	
	-97.2
	-95.2
	-93.9



Table 3-1 Proposed RedCap UE REFSENS requirements for HD-FDD with 2Rx
	Operating band / SCS / Channel bandwidth

	Operating Band
	SCS kHz
	5 MHz
	10 MHz
	15 MHz
	20 MHz

	n1
	15
	25
	50
	75
	100

	
	30
	
	24
	36
	50

	
	60
	
	10
	18
	24

	n2
	15
	25
	50
	75
	100

	
	30
	
	24
	36
	50

	
	60
	
	10
	18
	24

	n3
	15
	25
	50
	75
	100

	
	30
	
	24
	36
	50

	
	60
	
	10
	18
	24

	n5
	15
	25
	50
	75
	100

	
	30
	
	24
	36
	50

	n7
	15
	25
	50
	75
	100

	
	30
	
	24
	36
	50

	
	
	
	10
	18
	24

	n8
	15
	25
	50
	75
	100

	
	30
	
	24
	36
	50

	n12
	15
	25
	50
	75
	

	
	30
	
	24
	36
	

	n13
	15
	25
	50
	
	

	
	30
	
	24
	
	

	n14
	15
	25
	50
	
	

	
	30
	
	24
	
	

	n18
	15
	25
	50
	75
	

	
	30
	
	24
	36
	

	n20
	15
	25
	50
	75
	100

	
	30
	
	24
	36
	50

	n24
	15
	25
	50
	
	

	
	30
	
	24
	
	

	
	
	
	10
	
	

	n25
	15
	25
	50
	75
	100

	
	30
	
	24
	36
	50

	
	60
	
	10
	18
	24

	n26
	15
	25
	50
	75
	100

	
	30
	
	24
	36
	50

	n28
	15
	25
	50
	75
	100

	
	30
	
	24
	36
	50

	n30
	15
	25
	50
	
	

	
	30
	
	24
	
	

	n65
	15
	25
	50
	75
	100

	
	30
	
	24
	36
	50

	
	
	
	10
	18
	24

	n66
	15
	25
	50
	75
	100

	
	30
	
	24
	36
	50

	
	
	
	10
	18
	24

	n70
	15
	25
	50
	75
	100

	
	30
	
	24
	36
	50

	
	
	
	10
	18
	24

	n71
	15
	25
	50
	75
	100

	
	30
	
	24
	36
	50

	n74
	15
	25
	50
	75
	100

	
	30
	
	24
	36
	50

	
	
	
	10
	18
	24

	n85
	15
	25
	50
	75
	

	
	30
	
	24
	36
	

	n91
	15
	25
	
	
	

	n92
	15
	25
	50
	75
	100

	
	30
	
	24
	36
	50

	n93
	15
	25
	
	
	

	n94
	15
	25
	50
	75
	100

	
	30
	
	24
	36
	50



Table 3-2 Proposed RedCap UE REFSENS UL configurations for HD-FDD
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