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Introduction
In RAN1#106-bis-e, the following agreements have been made [1].

Agreement
FG 28-1 is kept as “RedCap UE” as follows.
	28. NR_redcap
	28-1
	RedCap UE
	1. Maximum FR1 RedCap UE bandwidth is 20 MHz.
2. Maximum FR2 RedCap UE bandwidth is 100 MHz.
FFS whether to add any other basic features for RedCap UE
	 
	Yes
	 
	Impact on UE complexity
	Per UE
	No
	[No]
	 
	RedCap UEs do not support carrier aggregation or dual connectivity.
	Optional with capability signaling


Note that yellow highlight means FFS and to be discussed further. These parts are provides as placeholders.
 
Agreement
FG 28-3 is kept as “Half-duplex FDD operation type A for RedCap UE” as follows.
	28. NR_redcap
	28-3
	Half-duplex FDD operation type A for RedCap UE
	1. Half-duplex FDD operation (instead of full-duplex FDD operation) type A for RedCap UE
	28-1
	Yes
	 
	Impact on UE complexity
	[Per band]
	FDD only
	FR1 only
	 
	 
	Optional with capability signaling


Note that yellow highlight means FFS and to be discussed further. These parts are provides as placeholders.
 
Agreement
FG 28-1 is supported as a basic FG for RedCap UE
· It is clarified in the column of “Mandatory/Optional”
 
Agreement
The sentence in “Consequence if the feature is not supported by the UE” in FG28-1 is revised as “Network assumes the UE is not a RedCap UE”
 
Agreement
The sentence in “Consequence if the feature is not supported by the UE” in FG28-3 is revised as “UE is assumed to support FD-FDD in FDD bands”
 
Agreement
· FG 28-4 is removed
· RedCap UE supports FG1-4 (256QAM for PDSCH) as optional with capability signalling both for FR1 and FR2
· Add a note in FG 1-4 (256QAM for PDSCH) that “For RedCap UEs, the 256QAM MCS table for PDSCH and CQI table 2 are only supported if the UE supports 256QAM for PDSCH”

In this contribution , we discuss some open issues regarding UE feature of RedCap.

Discussion
FG28-1
It is FFS from RAN1#106bis-e whether to add any other basic features for RedCap UE to FG 28-1.
FG28-1 concerns maximum channel bandwidth for RedCap UE. For legacy UE, maximum channel bandwidth belongs to UE RF feature. If FG 28-1 would also belong to UE RF feature, it would not be appropriate to include other features into FG 28-1.

Observation:
· If FG 28-1 would belong to UE RF feature, it would not be appropriate to include other features into FG 28-1.

For UE feature of maximum channel bandwidth for legacy UE (FG 2-1 of UE RF), CBW which shall be mandatorily supported is described in the FG. FG 28-1 would need such description, though it is up to RAN4.
 
Proposal:
· Add CBW which shall be supported by RedCap UE to FG 28-1

“For FR1, all the bandwidths up to 20 MHz listed in TS38.101-1 v1715.0.0 Table 5.3.5-1 for each band shall be mandatory with a single CC. The bandwidths listed in the slide #3 of R4-1805985 are mandatory with a single CC. 90MHz is optional for n41, n77, n78.

For FR2, the set of mandatory CBW is 50, 100, 200 MHz”

In the rest of the document, it is assumed that FG 28-1 belongs to Layer-1 UE features. 

Support of early indication is considered as an essential feature for a RedCap UE so that the network can identify it for access control, appropriate handling, etc.

Proposal:
· Early indication can be included in FG28-1 (if FG 28-1 does not belong to UE RF feature)

A RedCap may optionally support 2-step RACH. However, it would not be obvious whether a RedCap UE supporting 2-step RACH always supports early indication by 2-step RACH. Early indication by 2-step RACH could be optional for a RedCap UE supporting 2-step RACH.

Proposal:
· Whether early indication by 2-step RACH is optional for a RedCap UE supporting 2-step RACH can be discussed

As discussed in agenda 8.6.1.1, initial DL BWP operation for RedCap UE would likely be different from legacy UE, which may include no CORESET#0. So, some FG description would be needed.

Observation:
· Some description about UE feature of initial DL BWP operation for RedCap UE may be needed

On the other hand, for legacy UE, there is no feature group for initial BWP operation.
Initial DL BWP for legacy UE always includes CORESET#0 and SSB for PCell. On the other hand, initial DL BWP for RedCap UE either includes CORESET#0 and “SSB for PCell” (CD-SSB), or does not include CORESET#0 and “SSB for PCell” while it includes another common CORESET and another additional SSB (option 2 for SSB transmission). 
Considering there is no feature group of initial DL BWP for legacy UE while initial DL BWP operation for RedCap UE would be likely different from legacy UE and essential, it can be considered to add initial DL BWP operation to FG 28-1.

Proposal:
· Initial DL BWP operation for RedCap UE can be included in FG 28-1

FG 28-2
Number of Rx branches and corresponding maximum number of DL MIMO layers is supposed to be per band. On the other hand, FG 2-3 is FSPC. Whether FG 2-3 can be reused would need discussion while we are fine it is up to RAN2.

Proposal:
· Regarding FG 28-2, it can be up to RAN2 whether FG 2-3 (which is FSPC) can be reused for RedCap UE feature of number of Rx branches and maximum number of DL MIMO layers (which is considered per band)

FG 6-1/FG 6-1a
This FG concerns UE-specific RRC configured DL BWP which contains dedicated configuration.

	6-1
	Basic BWP operation with restriction
	1) 1 UE-specific RRC configured DL BWP per carrier
2) 1 UE-specific RRC configured UL BWP per carrier
3) RRC reconfiguration of any parameters related to BWP
4) BW of a UE-specific RRC configured BWP includes BW of CORESET#0 (if CORESET#0 is present) and SSB for PCell/PSCell (if configured) and BW of the UE-specific RRC configured BWP includes SSB for SCell if there is SSB on SCell

	6-1a
	BWP operation without restriction on BW of BWP(s)
	BW of UE-specific RRC configured BWP may not include BW of the CORESET#0 (if CORESET#0 is present) and SSB for PCell/PSCell (if configured) and BW of the UE-specific RRC configured BWP may not include SSB for SCell



Regarding 6-1 4), bandwidth of a UE-specific RRC configured BWP for RedCap UE does not always include BW of CORESET#0 and SSB for PCell.
If option2 for SSB transmission is agreed, a note for RedCap UE would be needed that BW of a UE-specific RRC configured BWP includes a common CORESET instead of CORESET#0 and additional SSB instead of SSB for PCell.

Proposal:
· In case option 2 is agreed in agenda item 8.6.1.1, add a note for RedCap UE to FG 6-1 for the case a RRC configured DL BWP does not include CORESET#0 and SSB for PCell but include a common CORESET and additional SSB for RRM

Observation:
· In case option 1 is agreed in agenda item 8.6.1.1, FG 6-1a seems a basic RedCap feature.


Summary
This section summarizes this contribution as follows:

Observation:
· If FG 28-1 would belong to UE RF feature, it would not be appropriate to include other features into FG 28-1.

Proposal:
· Add CBW which shall be supported by RedCap UE to FG 28-1

“For FR1, all the bandwidths up to 20 MHz listed in TS38.101-1 v1715.0.0 Table 5.3.5-1 for each band shall be mandatory with a single CC. The bandwidths listed in the slide #3 of R4-1805985 are mandatory with a single CC. 90MHz is optional for n41, n77, n78.

For FR2, the set of mandatory CBW is 50, 100, 200 MHz” 

Proposal:
· Early indication can be included in FG28-1 (if FG 28-1 does not belong to UE RF feature)
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Proposal:
· Whether early indication by 2-step RACH is optional for a RedCap UE supporting 2-step RACH can be discussed

Observation:
· Some description about UE feature of initial DL BWP operation for RedCap UE which may be needed

Proposal:
· Initial DL BWP operation for RedCap UE can be included in FG 28-1

Proposal:
· Regarding FG 28-2, it can be up to RAN2 whether FG 2-3 (which is FSPC) can be reused for RedCap UE feature of number of Rx branches and maximum number of DL MIMO layers (which is considered per band) with some updates

Proposal:
· In case option 2 is agreed in agenda item 8.6.1.1, add a note for RedCap UE to FG 6-1 for the case a RRC configured DL BWP does not include CORESET#0 and SSB for PCell but include a common CORESET and additional SSB for RRM

Observation:
· In case option 1 is agreed in agenda item 8.6.1.1, FG 6-1a seems a basic RedCap feature.
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