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1	Introduction 

To further expand the market for RedCap use cases with relatively low cost, low energy consumption, and low data rate requirements, the additional complexity reduction relative to Rel-17 RedCap UE feature [1] was considered and studied [2] which had spawned a new Rel-18 work item on “enhanced support of reduced capability NR devices” [3] approved in RAN #97-e meeting. On the work item objective for complexity/cost reduction, the UE baseband (BB) bandwidth reduction to 5 MHz only for PDSCH and PUSCH with RF bandwidth maintained up to 20 MHz was targeted. Owing to that the DL allocation is restricted to 5 MHz within a potentially wider channel bandwidth, the necessity of specifying new REFSENS requirements for non-fully allocated DL channel bandwidth was first discussed in RAN4 #106 meeting [4]. In RAN4 #107 meeting, further discussions on how to specify enhanced RedCap (eRedCap) UE REFSENS for channel BW wider than 5MHz were concluded with multiple options for FDD bands and one option for TDD bands as proposed in [5] which were captured in the approved “WF on eRedCap UE RF requirements” [6]. In last RAN4 meeting, it was agreed that the eRedCap UE REFSENS requirements are defined under the configuration that the 5MHz UL and DL resource allocations are placed at the center of the RF bandwidth for both FDD bands and TDD bands [7].    

In this contribution, we share our views on how the eRedCap UE REFSENS requirements may be captured in TS 38.101-1 to complete the RAN4 core requirements for eRedCap UE.    
2 Discussion

There are possible two options to introduce eRedCap UE RF requirements to RAN4 specifications, one is to introduce a new clause suffix “J” specific for eRedCap UE, the other is to just embed the eRedCap UE RF requirements under the same clause as RedCap UE. The former option is to consider that the Rel-18 eRedCap UE is not mandated or may not be able to support the Rel-17 RedCap UE features, while the latter option is to consider that eRedCap UE can be a sub-feature of RedCap UE.    

Proposal 1: RAN4 to decide whether to introduce a new clause suffix “J” specific for eRedCap UE or just embed the eRedCap UE RF requirements under the same clause as RedCap UE in TS 38.101-1.    

For eRedCap UE REFSENS requirements as agreed in the WF [7] in last RAN4 meeting, there are also two possible options to introduce the requirements, one is to only add text descriptions to state that, 

“The 5MHz REFSENS requirements from RedCap UE are reused for eRedCap UE under the configuration that both UL and DL 5MHz contiguous resource blocks are located in the middle of the channel bandwidth. If 5MHz RedCap UE REFSENS requirements have not been specified for certain NR TDD bands and for 30kHz SCS, the eRedCap UE REFSENS requirement is scaled by the RB ratio between RedCap UE 10MHz channel bandwidth and eRedCap UE 5MHz RB allocations.”   

The other option is to explicitly tabulate the REFSENS requirements as in the following three tables for FD-FDD, HD-FDD, and TDD bands with 2Rx respectively.
	Operating Band
	SCS
(kHz)
	DL/UL LCRB1
	Channel Bandwidth (MHz)/RFSENS (dBm)

	
	
	
	5
	10
	15
	20

	n1
	15
	25/25
	-100.0
	-100.0
	-100.0
	-100.0

	
	30
	12/12
	
	-100.2
	-100.2
	-100.2

	n2
	15
	25/25
	-98.0
	-98.0
	-98.0
	-98.0

	
	30
	12/12
	
	-98.2
	-98.2
	-98.2

	n3
	15
	25/25
	-97.0
	-97.0
	-97.0
	-97.0

	
	30
	12/12
	
	-97.2
	-97.2
	-97.2

	n5
	15
	25/25
	-98.0
	-98.0
	-98.0
	-98.0

	
	30
	12/12
	
	-98.2
	-98.2
	-98.2

	n7
	15
	25/25
	-98.0
	-98.0
	-98.0
	-98.0

	
	30
	12/12
	
	-98.2
	-98.2
	-98.2

	n8
	15
	25/25
	-97.0
	-97.0
	-97.0
	-97.0

	
	30
	12/12
	
	-97.2
	-97.2
	-97.2

	n12
	15
	25/20
	-97.0
	-97.0
	-97.0
	

	
	30
	12/10
	
	-97.2
	-97.2
	

	n13
	15
	25/20
	-97.0
	-97.0
	
	

	
	30
	12/10
	
	-97.2
	
	

	n14
	15
	25/20
	-97.0
	-97.0
	
	

	
	30
	12/10
	
	-97.2
	
	

	n18
	15
	25/25
	-100.0
	-100.0
	-100.0
	

	
	30
	12/12
	
	-100.2
	-100.2
	

	n20
	15
	25/25
	-97.0
	-97.0
	-97.0
	-97.0

	
	30
	12/12
	
	-97.2
	-97.2
	-97.2

	n24
	15
	25/25
	-100.0
	-100.0
	
	

	
	30
	12/12
	
	-100.2
	
	

	n25
	15
	25/25
	-96.5
	-96.5
	-96.5
	-96.5

	
	30
	12/12
	
	-96.7
	-96.7
	-96.7

	n26
	15
	25/25
	-97.5
	-97.5
	-97.5
	-97.5

	
	30
	12/12
	
	-97.7
	-97.7
	-97.7

	n28
	15
	25/25
	-98.5
	-98.5
	-98.5
	-98.5

	
	30
	12/12
	
	-98.7
	-98.7
	-98.7

	n30
	15
	25/20
	-99.0
	-99.0
	
	

	
	30
	12/10
	
	-99.2
	
	

	n65
	15
	25/25
	-99.5
	-99.5
	-99.5
	-99.5

	
	30
	12/12
	
	-99.7
	-99.7
	-99.7

	n66
	15
	25/25
	-99.5
	-99.5
	-99.5
	-99.5

	
	30
	12/12
	
	-99.7
	-99.7
	-99.7

	n70
	15
	25/25
	-100.0
	-100.0
	-100.0
	-100.0

	
	30
	12/12
	
	-100.2
	-100.2
	-100.2

	n71
	15
	25/25
	-97.2
	-97.2
	-97.2
	-97.2

	
	30
	12/12
	
	-97.4
	-97.4
	-97.4

	n74
	15
	25/25
	-99.5
	-99.5
	-99.5
	-99.5

	
	30
	12/12
	
	-99.7
	-99.7
	-99.7

	n85
	15
	25/20
	-97.0
	-97.0
	-97.0
	

	
	30
	12/10
	
	-97.2
	-97.2
	

	n91
	15
	25/25
	-100.0
	
	
	

	n92
	15
	25/25
	-100.0
	-100.0
	-100.0
	-100.0

	
	30
	12/12
	
	-100.2
	-100.2
	-100.2

	n93
	15
	25/25
	-100.0
	
	
	

	n94
	15
	25/25
	-100.0
	-100.0
	-100.0
	-100.0

	
	30
	12/12
	
	-100.2
	-100.2
	-100.2

	n105
	15
	25/25
	-97.2
	-97.2
	-97.2
	-97.2

	
	30
	12/12
	
	-97.4
	-97.4
	-97.4

	NOTE 1: DL and UL allocations are at the center of the channel bandwidth


   
Table 2-1 eRedCap UE REFSENS for FD-FDD bands with 2Rx



	Operating Band
	SCS
(kHz)
	DL/UL LCRB1
	Channel Bandwidth (MHz)/RFSENS (dBm)

	
	
	
	5
	10
	15
	20

	n1
	15
	25/25
	-100.0
	-100.0
	-100.0
	-100.0

	
	30
	12/12
	
	-100.2
	-100.2
	-100.2

	n2
	15
	25/25
	-98.8
	-98.8
	-98.8
	-98.8

	
	30
	12/12
	
	-99.0
	-99.0
	-99.0

	n3
	15
	25/25
	-97.8
	-97.8
	-97.8
	-97.8

	
	30
	12/12
	
	-98.0
	-98.0
	-98.0

	n5
	15
	25/25
	-98.8
	-98.8
	-98.8
	-98.8

	
	30
	12/12
	
	-99.0
	-99.0
	-99.0

	n7
	15
	25/25
	-98.8
	-98.8
	-98.8
	-98.8

	
	30
	12/12
	
	-99.0
	-99.0
	-99.0

	n8
	15
	25/25
	-97.8
	-97.8
	-97.8
	-97.8

	
	30
	12/12
	
	-98.0
	-98.0
	-98.0

	n12
	15
	25/25
	-97.8
	-97.8
	-97.8
	

	
	30
	12/12
	
	-98.0
	-98.0
	

	n13
	15
	25/25
	-97.8
	-97.8
	
	

	
	30
	12/12
	
	-98.0
	
	

	n14
	15
	25/25
	-97.8
	-97.8
	
	

	
	30
	12/12
	
	-98.0
	
	

	n18
	15
	25/25
	-100.0
	-100.0
	-100.0
	

	
	30
	12/12
	
	-100.2
	-100.2
	

	n20
	15
	25/25
	-97.8
	-97.8
	-97.8
	-97.8

	
	30
	12/12
	
	-98.0
	-98.0
	-98.0

	n24
	15
	25/25
	-100.0
	-100.0
	
	

	
	30
	12/12
	
	-100.2
	
	

	n25
	15
	25/25
	-97.3
	-97.3
	-97.3
	-97.3

	
	30
	12/12
	
	-97.5
	-97.5
	-97.5

	n26
	15
	25/25
	-98.3
	-98.3
	-98.3
	-98.3

	
	30
	12/12
	
	-98.5
	-98.5
	-98.5

	n28
	15
	25/25
	-99.3
	-99.3
	-99.3
	-99.3

	
	30
	12/12
	
	-99.5
	-99.5
	-99.5

	n30
	15
	25/25
	-99.5
	-99.5
	
	

	
	30
	12/12
	
	-99.7
	
	

	n65
	15
	25/25
	-100.0
	-100.0
	-100.0
	-100.0

	
	30
	12/12
	
	-100.2
	-100.2
	-100.2

	n66
	15
	25/25
	-100.0
	-100.0
	-100.0
	-100.0

	
	30
	12/12
	
	-100.2
	-100.2
	-100.2

	n70
	15
	25/25
	-100.0
	-100.0
	-100.0
	-100.0

	
	30
	12/12
	
	-100.2
	-100.2
	-100.2

	n71
	15
	25/25
	-98.0
	-98.0
	-98.0
	-98.0

	
	30
	12/12
	
	-98.2
	-98.2
	-98.2

	n74
	15
	25/25
	-100.0
	-100.0
	-100.0
	-100.0

	
	30
	12/12
	
	-100.2
	-100.2
	-100.2

	n85
	15
	25/25
	-97.8
	-97.8
	-97.8
	

	
	30
	12/12
	
	-98.0
	-98.0
	

	n91
	15
	25/25
	-100.0
	
	
	

	n92
	15
	25/25
	-100.0
	-100.0
	-100.0
	-100.0

	
	30
	12/12
	
	-100.2
	-100.2
	-100.2

	n93
	15
	25/25
	-100.0
	
	
	

	n94
	15
	25/25
	-100.0
	-100.0
	-100.0
	-100.0

	
	30
	12/12
	
	-100.2
	-100.2
	-100.2

	n105
	15
	25/25
	-98.0
	-98.0
	-98.0
	-98.0

	
	30
	12/12
	
	-98.2
	-98.2
	-98.2

	NOTE 1: DL and UL allocations are at the center of the channel bandwidth



Table 2-2 eRedCap UE REFSENS for HD-FDD bands with 2Rx



	Operating Band
	SCS
(kHz)
	DL/UL LCRB1
	Channel Bandwidth (MHz)/RFSENS (dBm)

	
	
	
	5
	10
	15
	20

	n34
	15
	25/25
	-100.0
	-100.0
	-100.0
	

	
	30
	12/12
	
	-100.2
	-100.2
	

	n38
	15
	25/25
	-100.0
	-100.0
	-100.0
	-100.0

	
	30
	12/12
	
	-100.2
	-100.2
	-100.2

	n39
	15
	25/25
	-100.0
	-100.0
	-100.0
	-100.0

	
	30
	12/12
	
	-100.2
	-100.2
	-100.2

	n40
	15
	25/25
	-100.0
	-100.0
	-100.0
	-100.0

	
	30
	12/12
	
	-100.2
	-100.2
	-100.2

	n41, n90
	15
	25/25
	-98.0
	-98.0
	-98.0
	-98.0

	
	30
	12/12
	
	-98.2
	-98.2
	-98.2

	n48
	15
	25/25
	-99.0
	-99.0
	-99.0
	-99.0

	
	30
	12/12
	
	-99.2
	-99.2
	-99.2

	n50
	15
	25/25
	-100.0
	-100.0
	-100.0
	-100.0

	
	30
	12/12
	
	-100.2
	-100.2
	-100.2

	n51
	15
	25/25
	-100.0
	
	
	

	n53
	15
	25/25
	-100.0
	-100.0
	
	

	
	30
	12/12
	
	-100.2
	
	

	n54
	15
	25/25
	-100.0
	
	
	

	n67
	15
	25/25
	-100.0
	-100.0
	-100.0
	-100.0

	
	30
	12/12
	
	-100.2
	-100.2
	-100.2

	n75
	15
	25/25
	-100.0
	-100.0
	-100.0
	-100.0

	
	30
	12/12
	
	-100.2
	-100.2
	-100.2

	n77
	15
	25/25
	
	-98.5
	-98.5
	-98.5

	
	30
	12/12
	
	-98.7
	-98.7
	-98.7

	n78
	15
	25/25
	
	-99.0
	-99.0
	-99.0

	
	30
	12/12
	
	-99.2
	-99.2
	-99.2

	n79
	15
	25/25
	
	-99.0
	
	-99.0

	
	30
	12/12
	
	-99.2
	
	-99.2

	n101
	15
	25/25
	-100.0
	-100.0
	
	

	
	30
	12/12
	
	-100.2
	
	

	n104
	15
	25/25
	
	
	
	-97.0

	
	30
	12/12
	
	
	
	-97.2

	NOTE 1: DL and UL allocations are at the center of the channel bandwidth



Table 2-3 eRedCap UE REFSENS for TDD bands with 2Rx

Proposal 2: RAN4 to decide on how to capture eRedCap UE REFSENS requirements in TS 38.101-1 based on the following two options:
Option 1: Only add text descriptions to state that,
“The 5MHz REFSENS requirements from RedCap UE are reused for eRedCap UE under the configuration that both UL and DL 5MHz contiguous resource blocks are located in the middle of the channel bandwidth. If 5MHz RedCap UE REFSENS requirements have not been specified for certain NR TDD bands and for 30kHz SCS, the eRedCap UE REFSENS requirement is scaled by the RB ratio between RedCap UE 10MHz channel bandwidth and eRedCap UE 5MHz RB allocations.”

Option 2: To explicitly tabulate the REFSENS requirements for FD-FDD, HD-FDD, and TDD bands with 2Rx as shown in Table 2-1, Table 2-2, and Table 2-3 respectively.
3	Conclusion

In this contribution, we share our views on how the eRedCap UE REFSENS requirements may be captured in TS 38.101-1 to complete the RAN4 core requirements for eRedCap UE.

Proposal 1: RAN4 to decide whether to introduce a new clause suffix “J” specific for eRedCap UE or just embed the eRedCap UE RF requirements under the same clause as RedCap UE in TS 38.101-1.

Proposal 2: RAN4 to decide on how to capture eRedCap UE REFSENS requirements in TS 38.101-1 based on the following two options:
Option 1: Only add text descriptions to state that,
“The 5MHz REFSENS requirements from RedCap UE are reused for eRedCap UE under the configuration that both UL and DL 5MHz contiguous resource blocks are located in the middle of the channel bandwidth. If 5MHz RedCap UE REFSENS requirements have not been specified for certain NR TDD bands and for 30kHz SCS, the eRedCap UE REFSENS requirement is scaled by the RB ratio between RedCap UE 10MHz channel bandwidth and eRedCap UE 5MHz RB allocations.”

Option 2: To explicitly tabulate the REFSENS requirements for FD-FDD, HD-FDD, and TDD bands with 2Rx as shown in Table 2-1, Table 2-2, and Table 2-3 respectively.
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