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[bookmark: _Toc116995841]Introduction
This discussion paper is regarding the response to R5-228034 [1].
During the last RAN5 meeting, RAN5 could not reach consensus on whether receiver requirements could be verified in case of SUL band combinations for RedCap UE and thus following two questions were raised to RAN4:
Question 1:  Are the requirements in clause 7.3C in TS 38.101-1 [2] valid for a RedCap UE, indicating SUL band combinations, to be verified with REFSENS specified in clause 7.3I?
If the answer to Question 1 is yes:
Question 2: How could the requirements in 7.3I be applied to 7.3C in respect to Reference sensitivity side conditions (UL/DL configuration), sensitivity allowance, SUL band combination with HD-FDD band.
This paper provides a discussion on the above questions.
[bookmark: _Toc116995842]Discussion
Following observations are made regarding RedCap and SUL according to TS 38.101-1 [2]
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Table 5.2C-1: Operating band combination for SUL in FR1
	NR Band combination for SUL
	NR Band
(Table 5.2-1)

	SUL_n24-n992
	n24, n99

	SUL_n41-n802
	n41, n80

	SUL_n41-n812
	n41, n81

	SUL_n41-n832
	n41, n83

	[bookmark: OLE_LINK82]SUL_n41-n952
	n41, n95

	SUL_n41-n972
	n41, n97

	[bookmark: OLE_LINK84][bookmark: OLE_LINK83]SUL_n41-n982
	n41, n98

	SUL_n41-n992
	n41, n99

	SUL_n48-n992
	n48, n99

	SUL_n77-n802
	n77, n80

	SUL_n77-n842
	n77, n84

	SUL_n77-n992
	n77, n99

	SUL_n78-n802
	n78, n80

	SUL_n78-n812
	n78, n81

	SUL_n78-n822
	n78, n82

	SUL_n78-n832
	n78, n83

	SUL_n78-n842
	n78, n84

	SUL_n78-n862
	n78, n86

	SUL_n79-n802
	n79, n80

	SUL_n79-n812
	n79, n81

	SUL_n79-n832
	n79, n83

	SUL_n79-n842
	n79, n84

	[bookmark: OLE_LINK85]SUL_n79-n952
	n79, n95

	[bookmark: OLE_LINK86]SUL_n79-n972
	n79, n97

	[bookmark: OLE_LINK87]SUL_n79-n982
	n79, n98

	NOTE 1:	If a UE is configured with both NR UL and NR SUL carriers in a cell, the switching time between NR UL carrier and NR SUL carrier is 0 us.
NOTE 2:	For UE supporting SUL band combination simultaneous Rx/Tx capability is mandatory.



Note 2 of the table says, "For UE supporting SUL band combination simultaneous Rx/Tx capability is mandatory." i.e., for all the UEs operating in SUL, simultaneous RX and TX capability is mandatory. However, the Rel-17 RedCap WID [3] focuses on SA mode and single connectivity with operation in a single band at a time. This introduces a contradiction where a UE might be assigned to use for example, SUL_n24-n99 and thus will have to simultaneously use n24 for downlink and n99 for uplink i.e., use more than a single band at one time. 
Applying NR band combinations for SUL to RedCap UE would introduce a contradiction where a UE might be assigned to use for example, SUL_n24-n99 and thus will have to simultaneously use n24 for downlink and n99 for uplink i.e., use more than a single band at one time as defined in the Rel-17 RedCap WID [3].
In case of a HD-FDD RedCap UE, no SUL band specific uplink configuration is defined in Table 7.3I.2-4 in [2], which is replicated below. 
Table 7.3I.2-4: Uplink configuration for HD-FDD reference sensitivity
	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

	
	60
	
	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
	
	

	
	60
	
	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

	
	60
	
	10
	18
	24

	n66
	15
	25
	50
	75
	100

	
	30
	
	24
	36
	50

	
	60
	
	10
	18
	24

	n70
	15
	25
	50
	75
	NOTE 1

	
	30
	
	24
	36
	NOTE 1

	
	60
	
	10
	18
	NOTE 1

	n71
	15
	25
	50
	75
	100

	
	30
	
	24
	36
	50

	n74
	15
	25
	50
	75
	100

	
	30
	
	24
	36
	50

	
	60
	
	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

	NOTE 1:	For DL channel bandwidths that do not have symmetric UL channel bandwidth, highest valid UL configuration with lowest TX-RX separation (Table 5.4.4-1) shall be used unless otherwise specified.




Thus, a HD-FDD RedCap UE is untestable in an SUL band combination.
A HD-FDD RedCap UE is untestable in an SUL band combination.
In addition, sensitivity allowance is unknown for a RedCap UE with a single antenna port for any of the SUL bands.
Observation 3: Sensitivity allowance is unknown for a RedCap UE with a single antenna port for any of the SUL bands.
Thus, there are several gaps in [2] regarding SUL support for RedCap. 
Observation 4: There are several gaps in [2] regarding SUL support for RedCap. 
The following proposal is made.
Proposal 1: The requirements in clause 7.3C in TS 38.101-1 [2] are not valid for a RedCap UE.
[bookmark: _Toc116995848]Conclusion
This paper provides a discussion on the two questions raised by RAN5 in [1].
Following observations are made.
1. Applying NR band combinations for SUL to RedCap UE would introduce a contradiction where a UE might be assigned to use for example, SUL_n24-n99 and thus will have to simultaneously use n24 for downlink and n99 for uplink i.e., use more than a single band at one time as defined in the Rel-17 RedCap WID [3].
A HD-FDD RedCap UE is untestable in an SUL band combination.
Observation 3: Sensitivity allowance is unknown for a RedCap UE with a single antenna port for any of the SUL bands.
Observation 4: There are several gaps in [2] regarding SUL support for RedCap. 
Based on the presented observations, following proposal is submitted:
Proposal 1: The requirements in clause 7.3C in 38.101-1 [2] are not valid for a RedCap UE.
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