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1. Introduction
This document summarizes contributions submitted to AI 9.16.8 regarding UE features for eRedCap.
According to the initial UE features list from rapporteur [1], there are following feature groups for eRedCap.
· [bookmark: _Hlk85011108]FGs for further reduced UE complexity in FR1
· 48-1	RedCap UE with reduced peak data rate in FR1
· 48-2	RedCap UE with reduced baseband bandwidth in FR1

Similar to Rel-17, the first priority is to stabilize the signaling structure so that RAN2 can start their work. To this end, in this RAN1 meeting, we focus on the FG structure to have common understanding among companies on how to split the WID into FGs and how to group components/features into rows, while controversial contents can be kept as FFS or […]. Other issues, such as reporting type, can be discussed in future meetings.
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2. FGs for further reduced UE complexity in FR1
In [1], FGs for further reduced UE complexity in FR1 are captured as below.
	Features
	Index
	Feature group
	Components
	Prerequisite feature groups
	Need for the gNB to know if the feature is supported
	Applicable to the capability signalling exchange between UEs (Sidelink WI only)”.
	Consequence if the feature is not supported by the UE
	Type
(the ‘type’ definition from UE features should be based on the granularity of 1) Per UE or 2) Per Band or 3) Per BC or 4) Per FS or 5) Per FSPC)
	Need of FDD/TDD differentiation
	Need of FR1/FR2 differentiation
	Capability interpretation for mixture of FDD/TDD and/or FR1/FR2
	Note
	Mandatory/Optional

	48. NR_redcap_enh
	48-1
	RedCap UE with reduced peak data rate in FR1
	The same components as supportOfRedCap-r17 (28-1) plus:
· Maximum DL/UL peak data rates of 10 Mbps
	
	Y
	
	Network assumes the UE is not a RedCap UE with reduced peak data rate in FR1.
	Per UE
	No
	No (FR1 only)
	
	A UE supporting this FG is not required to support FG 6-1 or 28-1.

The specifications for a UE supporting FG 28-1 (‘RedCap UE’) also apply for a UE supporting this FG (FG 48-1) unless stated otherwise.
	Optional with capability signaling

UEs supporting Rel-18 eRedCap UE complexity reduction feature(s) indicate support of this FG instead of FG 28-1 (supportOfRedCap-r17).

	48. NR_redcap_enh
	48-2
	RedCap UE with reduced baseband bandwidth in FR1
	· Maximum number of PDSCH/PUSCH PRBs that can be scheduled for unicast (including Msg3/MsgA PUSCH and Msg4 PDSCH) per slot of 25 PRBs for 15 kHz SCS and 12 PRBs for 30 kHz SCS
	48-1
	Y
	
	Network assumes the UE is not a RedCap UE with reduced baseband bandwidth in FR1.
	Per UE
	No
	No (FR1 only)
	
	
	Optional with capability signaling


Rapporteur’s comments:
The proposed FG 48-1 (‘RedCap UE with reduced peak data rate in FR1’) would be supported by all UEs that support Rel-18 eRedCap UE complexity reduction feature(s). A UE indicating support for FG 48-1 would not indicate support for Rel-17 RedCap FG 28-1 (supportOfRedCap-r17), but it could indicate support for other FGs that can be supported by Rel-17 RedCap UEs (including all UE capabilities listed in TS 38.306 clause 4.2.2.1 except supportOfRedCap-r17), unless otherwise specified.
The proposed FG 48-2 (‘RedCap UE with reduced baseband bandwidth in FR1’) has FG 48-1 as a prerequisite. As an alternative to the approach proposed in this document, RAN1 could define the baseline FG (48-1) to support both UE peak data rate reduction and UE baseband bandwidth reduction, and the add-on FG (48-2) could be defined as support of 20 MHz UE baseband bandwidth (i.e., not reduced UE baseband bandwidth). Both alternatives are possible.
It may seem a bit strange that a UE indicating support for both FG 48-1 and FG 48-2 is less capable than a UE indicating support for FG 48-1 only. However, note that both FG 48-1 and FG 48-2 can be seen as subtractive UE capabilities since a UE indicating support for one or both these FGs has less capabilities than a UE that does not indicate support for these FGs. The situation was similar for Rel-17 RedCap FGs 28-1 (‘RedCap UE’) and 28-3 (‘Half-duplex FDD operation type A for RedCap UE’), so there is precedent for such subtractive UE capabilities.

Following inputs are provided in contributions for the RAN1#113 meeting.
	[2]
	FUTUREWEI
	The work item objective [3]
· The existing UE capability framework is used, and changes to capability signalling are specified only if necessary. By default, all UE capabilities applicable to a Rel-17 RedCap UE are applicable unless otherwise specified.
actually simplifies certain feature discussions because only the differences between Rel-17 and Rel-18 RedCap need to be specified. 
As there are some highly contentious issues that to be resolved in RAN, we can establish a framework for Rel-18 RedCap features and capture the open issues with FFS / brackets.
The key differentiators between Rel-17 and Rel-18 RedCap are the frequency range support, the [minimum/only] peak data rate, and the types of devices.
At the start of the normative phase, the work item focused on a “further reduced UE complexity” device (BW3/PR3 – bandwidth reduction option 3 and peak data rate reduction option 3) and a BW3/PR3 with an add-on peak data rate reduction option 1 (BW3/PR3+PR1) device. The add-on is based on modifying the lower limit of vLayers Qm f from 4 to a smaller value [3]. In RAN#99, a PR1-only device was introduced [4] with the following constraint “Rel-18 eRedCap UE capable of 20MHz + PR1 and Rel-18 eRedCap UE capable of BW3/PR3 + PR1 are designed/targeted to same peak data rate, i.e., 10Mbps”. Although the RAN#99 did not mention BW3/PR3, we believe it is still supported and is not subject to the 10 Mbps limit as the BW3/PR3+PR1 device. We assume that the BW3/PR3 device follows the same initial access procedure as the BW3/PR3+PR1 device. If the contentious issue of PR1 is deadlocked in RAN1 and in RAN, the BW3/PR3 device would be the only Rel-18 RedCap UE. 
Observation 1. If RAN and RAN1 remain deadlocked for PR1, the BW3/PR3 device would be the only Rel-18 RedCap UE
There are three variants to consider in feature discussions: standalone PR1 devices, BW3/PR3+PR1, and BW3/PR3 devices. These variants share the same initial access procedures but differ in operation during the connected state [4].
The fundamental question is whether there is one basic feature group (FG) which is a pre-requisite for the variants, or several sets of features (i.e., a set for each variant). One advantage of a basic feature group is that the common elements of the variants can be captured. It also follows RAN agreement that the variants have the same initial access procedure. Another motivation is Rel-18 EI (at least Msg3) indicates to the network that the Rel-18 device has a reduced data rate.
Proposal 1: Support a basic feature group for Rel-18 RedCap
Our understanding is that features generally expand the capabilities from a baseline (or basic FG). A standalone PR1 device has more capability than a BW3/PR3+PR1 device. In fact, a standalone PR1 device can behave like a BW3/PR3+PR1 device, but not the other way around. From this, the basic feature group should include components of the BW3/PR3+PR1 device at least for initial access.
Basic FG
Some components of the basic FG (e.g., FG 48-1) are listed below. The components of FG 28-1 are listed (with the removal of FR2). In addition, the prefix “Rel-17” is added as needed.
1. Maximum FR1 RedCap UE bandwidth is 20 MHz.
2. [Support early indication of RedCap UE in Rel-17 Msg.1 for 4-step RACH if no Rel-18 Msg1 EI is configured]
3. [Support early indication of RedCap UE in Rel-18 Msg.1 for 4-step RACH]
4. Support separate initial UL BWP for Rel-17 RedCap UEs
· [bookmark: _Hlk134441610]Support operating in same separate initial UL BWP if configured
5. Separate initial DL BWP for Rel-17 RedCap UEs
· Support operating in same separate initial DL BWP if configured
6. 1 UE-specific RRC configured DL BWP per carrier
7. 1 UE-specific RRC configured UL BWP per carrier
8. RRC reconfiguration of any parameters related to BWP
9. UE-specific RRC configured DL BWP with CD-SSB or NCD-SSB
10. NCD-SSB based measurements in RRC-configured DL BWP
11. UE is allowed to have a processing delay up to [0.5/0.25 or 1.0/0.5] ms for Msg2[/MsgB] when the number of scheduled RBs for Msg2[/MsgB] exceeds 25/12 for 15/30 kHz SCS
12. Size of PUSCH/RAR during the RRC IDLE/INACTIVE state cannot exceed 25/12 physically contiguous RBs for 15/30 kHz SCS
13. Size of unicast PDSCH during the RRC IDLE/INACTIVE state cannot exceed 25/12 RBs for 15/30 kHz SCS
Standalone PR1
The components of a standalone PR1 FG (e.g., 48-2) are proposed below. This FG should have a prerequisite of FG 48-1.
· Support of changing the [minimum] value of vlayers Qm f to [0.8]
· PRB processing capability corresponds to the PRB size corresponding to 20 MHz
Baseband complexity reduction
The components of this FG (e.g., 48-3) are proposed below. This FG should have a prerequisite of FG 48-1. The difference between BW3/PR3 and BW3/PR3+PR1 is the lower limit of vlayers Qm f
· Support of changing the [minimum] value of vlayers Qm f to the value of [3.2] at least for initial access
· Support of changing the [minimum] value of vlayers Qm f to the value of either [3.2] or 4 in the RRC CONNECTED state
· Size of unicast PDSCH during the RRC CONNECTED state cannot exceed 25/12 RBs for 15/30 kHz SCS
· Size of PUSCH during the RRC CONNECTED state cannot exceed 25/12 physically contiguous RBs for 15/30 kHz SCS
Proposal 2: Support one FG for standalone PR1 and one FG for baseband complexity reduction. Both FGs have a prerequisite of the basic FG for Rel-18 RedCap
	48. NR_redcap_enh
	48-1
	eRedCap UE
	· Maximum FR1 RedCap UE bandwidth is 20 MHz.
· [Support early indication of RedCap UE in Rel-17 Msg.1 for 4-step RACH if no Rel-18 Msg1 EI is configured]
· [Support early indication of RedCap UE in Rel-18 Msg.1 for 4-step RACH]
· Support separate initial UL BWP for Rel-17 RedCap UEs
· Support operating in same separate initial UL BWP if configured
· Separate initial DL BWP for Rel-17 RedCap UEs
· Support operating in same separate initial DL BWP if configured
· 1 UE-specific RRC configured DL BWP per carrier
· 1 UE-specific RRC configured UL BWP per carrier
· RRC reconfiguration of any parameters related to BWP
· UE-specific RRC configured DL BWP with CD-SSB or NCD-SSB
· NCD-SSB based measurements in RRC-configured DL BWP
· UE is allowed to have a processing delay up to [0.5/0.25 or 1.0/0.5] ms for Msg2[ /MsgB] when the number of scheduled RBs for Msg2[/MsgB] exceeds 25/12 for 15/30 kHz SCS
· Size of PUSCH/RAR during the RRC IDLE/INACTIVE state cannot exceed 25/12 physically contiguous RBs for 15/30 kHz SCS
· Size of unicast PDSCH during the RRC IDLE/INACTIVE state cannot exceed 25/12 RBs for 15/30 kHz SCS
	28-1
	Y
	
	
	
	Y
	FR1 only
	
	
	

	48. NR_redcap_enh
	48-2
	Standalone peak data reduction
	· Support of changing the [minimum] value of vlayers Qm f to [0.8]
· PRB processing capability corresponds to the PRB size corresponding to 20 MHz
	48-1
	Y
	
	
	
	Y
	
	
	
	

	48. NR_redcap_enh
	48-3
	Baseband complexity reduction with add-on peak data rate reduction
	· Support of changing the [minimum] value of vlayers Qm f to the value of [3.2] at least for initial access
· Support of changing the [minimum] value of vlayers Qm f to either the value of [3.2] or 4 in the RRC CONNECTED state
· Size of unicast PDSCH during the RRC CONNECTED state cannot exceed 25/12 RBs for 15/30 kHz SCS
· Size of PUSCH during the RRC CONNECTED state cannot exceed 25/12 physically contiguous RBs for 15/30 kHz SCS
	48-1
	Y
	
	
	
	Y
	
	
	
	




	[3]
	vivo
	[bookmark: _Hlk134458371]The WID aims to define at most one Rel-18 RedCap UE type for further UE complexity reduction [1]. In RAN#99 meeting, during the discussion on the support of standalone PR1, i.e., “20MHz + PR1”, in order to meet the design target of “one Rel-18 RedCap UE type” to minimize market fragmentation and simplify network support, there seems common preference that the same peak data rate, i.e., 10Mbps is the criterion/label of the Rel-18 RedCap UE type. There are two ways: the Rel-18 RedCap UE is either capable of “20MHz+ PR1” or capable of “BW3/PR3 + PR1” to achieve the same ~10Mbps peak data rate. Therefore, following two FGs, FG48-1 and FG48-2 are proposed to be the Rel-18 RedCap UE basic features and Rel-18 RedCap UE must indicate one between the FG48-1 and FG48-2 is supported.  
Proposal 1: Following FG48-1 and FG48-2 should be adopted as the Rel-18 RedCap UE basic FGs and a Rel-18 RedCap UE must indicate one between the FG48-1 and FG48-2 is supported.
· FG48-1: Rel-18 RedCap UEs capable of peak data reduction alone (i.e., “20MHz+ PR1”)
· Componnets:
1. Maximum FR1 RedCap UE bandwidth is 20 MHz.
2. Support both 15kHz SCS and 30KHz SCS
3. The constraint of vLayers·Qm·f [=] 4 is relaxed to vLayers·Qm·f [=] 0.8.
4. Rel-17 early indication of Msg1, MsgA and Msg3 for random access
5. Rel-17 configuration of separate initial UL BWP for RedCap UEs
· It includes the configuration(s) needed for RedCap UE to perform random access
· Enabling/disabling of frequency hopping for common PUCCH resources
6. Rel-17 configuration of separate initial DL BWP for RedCap UEs
· It includes CSS/CORESET for random access
· For separate initial DL BWP used for paging, CD-SSB is included
· For separate initial DL BWP only used for RACH, SSB may or may not be included
· For separate initial DL BWP used in connected mode as BWP#0 configuration option 1, CD-SSB is included
7. 1 UE-specific RRC configured DL BWP per carrier
8. 1 UE-specific RRC configured UL BWP per carrier
9. RRC reconfiguration of any parameters related to BWP
10. UE-specific RRC configured DL BWP with CD-SSB or NCD-SSB
11. NCD-SSB based measurements in RRC-configured DL BWP
· Prerequisite feature groups: NA
· Type: Per UE
· Need of FDD/TDD differentiation: No
· Need of FR1/FR2 differentiation: Yes, FR1 only
· Note: Similar as for Rel-17 RedCap, following can be added in the Rel-18 RedCap Note Column. 
· Rel-18 RedCap UEs do not support carrier aggregation or dual connectivity.
· It is up to RAN2 whether/how to capture the capabilities for Rel-18 early indication of Rel-18 RedCap UE in Msg 3 and Msg A
· A UE supporting this FG is not required to support FG 6-1
· Mandatory/Optional: 
· Optional with capability signalling, Rel-18 RedCap UE must indicate either FG48-1 or FG48-2 is supported

· FG48-2: Rel-18 RedCap UEs capable of BB bandwidth reduction and peak data reduction (i.e., “BW3/PR3+ PR1”)
· Componnets:
1. Maximum FR1 RedCap UE RF bandwidth is 20 MHz.
2. Support both 15kHz SCS and 30KHz SCS
3. UE baseband bandwidth reduction 
· For PUSCH, the maximum number of PRBs that the UE can transmit per slot or per hop is 25 PRBs for 15 kHz SCS and 12 PRBs for 30 kHz SCS.
· For PDSCH, the maximum number of PRBs that the UE can process per slot is 25 PRBs for 15 kHz SCS and 11 PRBs for 30 kHz SCS.
4. The constraint of vLayers·Qm·f [=] 4 is relaxed to vLayers·Qm·f [=] 3.2.
5. Rel-17 early indication of Msg1, MsgA and Msg3 for random access
6. Rel-17 configuration of separate initial UL BWP for RedCap UEs
· It includes the configuration(s) needed for RedCap UE to perform random access
· Enabling/disabling of frequency hopping for common PUCCH resources
7. Rel-17 configuration of separate initial DL BWP for RedCap UEs
· It includes CSS/CORESET for random access
· For separate initial DL BWP used for paging, CD-SSB is included
· For separate initial DL BWP only used for RACH, SSB may or may not be included
· For separate initial DL BWP used in connected mode as BWP#0 configuration option 1, CD-SSB is included
8. 1 UE-specific RRC configured DL BWP per carrier
9. 1 UE-specific RRC configured UL BWP per carrier
10. RRC reconfiguration of any parameters related to BWP
11. UE-specific RRC configured DL BWP with CD-SSB or NCD-SSB
12. NCD-SSB based measurements in RRC-configured DL BWP
· Prerequisite feature groups: NA
· Type: Per UE
· Need of FDD/TDD differentiation: No
· Need of FR1/FR2 differentiation: Yes, FR1 only
· Note: Similar as for Rel-17 RedCap, following can be added in the Rel-18 RedCap Note Column. 
· Rel-18 RedCap UEs do not support carrier aggregation or dual connectivity.
· It is up to RAN2 whether/how to capture the capabilities for Rel-18 early indication of Rel-18 RedCap UE in Msg 3 and Msg A
· A UE supporting this FG is not required to support FG 6-1
· Mandatory/Optional: 
· Optional with capability signalling, Rel-18 RedCap UE must indicate either FG48-1 or FG48-2 is supported

· [bookmark: _Hlk134457730][bookmark: _Hlk134458025]Half-duplex FDD operation type A for RedCap UE
[bookmark: _Hlk134457777]Rel-17 RedCap UE can optionally support Half-duplex FDD operation type A, i.e., FG28-3, it makes sense that Rel-18 RedCap UE can also optionally support the Half-duplex FDD operation type A. Considering the Prerequisite feature group for indicating FG28-3 is FG28-1 that is the support of Rel-17 RedCap UEs which should not be supported for Rel-18 RedCap UEs for cost reduction, following a separate FG48-3 is introduced.
Proposal 2: FG48-3 Half-duplex FDD operation type A for RedCap UE is introduced for Rel-18 RedCap UEs.
· Component: Half-duplex FDD operation (instead of full-duplex FDD operation) type A for RedCap UE with/without BB bandwidth reduction
· Prerequisite feature groups: NA
· Type: Per band
· Need of FDD/TDD differentiation: No
· Need of FR1/FR2 differentiation: FR1 only
· Mandatory/Optional: Optional with capability signaling

· Supported maximum modulation order and maximum number of MIMO layers
There was a big discussion in the last meeting on the interpretation of the RAN#99 agreement on peak data rate i.e., whether the 10Mbps is the minimum peak data rate or fixed peak data rate for following:
Rel-18 eRedCap UE capable of 20MHz + PR1 and Rel-18 eRedCap UE capable of BW3/PR3 + PR1 are designed/targeted to same peak data rate, i.e., 10Mbps.
From Table 1, Table 2 and Table 3 in our companion contribution [3] for the peak data calculation for Rel-18 RedCap UEs with full duplex FDD, it is observed that the 10-Mbps peak rate target can be achieved for vLayers·Qm·f = 3.2 correspoding to (vLayers, Qm, f) combination of (1, 4, 0.8), (2, 2, 0.8) and (2, 4, 0.4) for Rel-18 eRedCap UE with UE BB bandwidth reduction and can be achieved for vLayers·Qm·f = 0.8 correspoding to (vLayers, Qm, f) combination of (1, 1, 0.8), (1, 2, 0.4) and (2, 1, 0.4) for Rel-18 eRedCap UE without UE BB bandwidth reduction. Therefore, in our view, for Rel-18 RedCap UE with and without BB bandwidth reduction, 256QAM is not supported, but 2Rx and 2layers can be optionally supported. The final decision on related UE features can be made after the clarification on the peak data reduction. 

[bookmark: _Hlk134456499]Proposal 3: If 256QAM is not supported for Rel-18 eRedCap UE with and without BB bandwidth reduction, following text can be added to the existing UE capabilities of “pdsch-256QAM-FR1” and “pusch-256QAM” in TS 38.306. 
· pdsch-256QAM-FR1
	pdsch-256QAM-FR1
Indicates whether the UE supports 256QAM modulation scheme for PDSCH for FR1 as defined in 7.3.1.2 of TS 38.211 [6].
It is mandatory with capability signalling for non-RedCap UEs and optional for RedCap UEs indicating supportOfRedCap-r17. It is not supported for RedCap UEs indicating support of [FG48-1] or [FG48-2]



· pusch-256QAM

	pusch-256QAM
Indicates whether the UE supports 256QAM modulation scheme for PUSCH as defined in 6.3.1.2 of TS 38.211 [6]. It is not supported for RedCap UEs indicating support of [FG48-1] or [FG48-2].



[bookmark: _Hlk134456516]Proposal 4: If 2 layers can be optionally supported for Rel-18 eRedCap UE with and without BB bandwidth reduction, similar as Rel-17 RedCap UE, exisiting maxNumberMIMO-LayersPDSCH can be reused with following notes.
· For FR1, 1 DL MIMO layer if 1 Rx branch is supported, and 2 DL MIMO layers if 2 Rx branches are supported; UE features and corresponding capabilities related to more than 2 UE Rx branches or more than 2 DL MIMO layers, as well as UE features and capabilities related to more than 1 UE Tx branch or more than 1 UL MIMO layer are not supported by RedCap UEs indicating support of [FG48-1] or [FG48-2].


	[4]
	Ericsson
	In RAN1#112bis-e, it became clear that there are different interpretations of the following RAN#99 decision [3]:
	Rel-18 eRedCap UE capable of 20MHz + PR1 and Rel-18 eRedCap UE capable of BW3/PR3 + PR1 are designed/targeted to same peak data rate, i.e., 10Mbps
Note 1: Peak data rate of “Rel-18 eRedCap: UE capable of 20MHz + PR1” and “Rel-18 eRedCap: UE capable of BW3/PR3 + PR1” is same including unicast and broadcast respectively.
Note 2: PRB processing capability of “Rel-18 eRedCap: UE capable of 20MHz + PR1” is not limited to “25 PRBs for 15 kHz SCS and 12 PRBs for 30 kHz SCS” and it corresponds to PRB size corresponding to 20 MHz.
Note 3: The only difference between “Rel-18 eRedCap: UE capable of 20MHz + PR1” and “Rel-18 eRedCap: UE capable of BW3/PR3 + PR1” is Note 2 and vLayers·Qm·f in order to have the same peak rate.
Note 4: The initial access procedure of Rel-18 eRedCap UE capable of 20MHz + PR1 is realized by following:
· Same as Rel-18 eRedCap UE capable of BW3/PR3 + PR1



As can be seen in Section 3 in the feature lead summary in [4], the companies that participated in the discussion had different views on whether the 10-Mbps peak rate target mentioned above concerns a fixed peak rate (that applies regardless of what optional features the UE might support) or a minimum peak rate (that might be exceeded by UEs that support optional features such as MIMO).
If RAN1#113 cannot converge on this aspect, the deadlock may need to be resolved by further guidance at RAN#100. However, since the difference between a fixed peak rate target and a minimum peak rate target depends on what optional features that a Rel-18 eRedCap UE can support, it might be worth discussing the support of legacy features for Rel-18 eRedCap UEs in RAN1#113.
In Rel-17, the peak rate is related to the product vLayers·Qm·f specified in clause 4.1.2 in TS 38.306 [5], where:
· vLayers is the maximum number of supported layers
· Qm is the maximum supported modulation order for peak rate calculation only (not for actual transmission)
· f is a peak rate scaling factor (scalingFactor) which can take values {0.4, 0.75, 0.8, 1.0}
If the peak rate is still related to the product vLayers·Qm·f, and the value ranges for the involved factors {vLayers, Qm, f} include the values that these factors can take in Rel-17 RedCap, then a Rel-18 eRedCap UE supporting the UE peak data rate reduction feature will be able to reach all the way up to the same peak rates as a Rel-17 RedCap UE, which is perhaps not the intention with the Rel-18 eRedCap WI.
Observation 1		If a Rel-18 eRedCap UE can indicate the same values for {vLayers, Qm, f} as a Rel-17 RedCap UE, then a Rel-18 eRedCap UE supporting the UE peak data rate reduction feature will be able to reach up to the same peak rates as a Rel-17 RedCap UE.
Therefore, we propose to discuss the following:
Proposal 1	Discuss whether Rel-18 eRedCap UEs should be allowed to support DL MIMO.
Proposal 2	Discuss whether Rel-18 eRedCap UEs should be allowed to support DL 256QAM.
Proposal 3	Discuss whether Rel-18 eRedCap UEs should be allowed to support f > 0.4.
Note that the potential support of multiple receive antennas and/or higher-order modulation could be treated separately from this question if desired.


	[5]
	Qualcomm
	It is straightforward that UE features for Rel-17 RedCap would be a starting point for Rel-18 eRedCap UE features. Table 1 is the latest UE features for Rel-17 RedCap [3]. 
[bookmark: _Ref134125367]Table 1: Latest UE features for Rel-17 RedCap
	Features
	Index
	Feature group
	Components
	Prerequisite feature groups
	Need for the gNB to know if the feature is supported
	Applicable to the capability signalling exchange between UEs (Sidelink WI only)”.
	Consequence if the feature is not supported by the UE
	Type
(the ‘type’ definition from UE features should be based on the granularity of 1) Per UE or 2) Per Band or 3) Per BC or 4) Per FS or 5) Per FSPC)
	Need of FDD/TDD differentiation
	Need of FR1/FR2 differentiation
	Capability interpretation for mixture of FDD/TDD and/or FR1/FR2
	Note
	Mandatory/Optional

	 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.
3. Early indication of RedCap UE in Msg.1 for 4-step RACH
4. Separate initial UL BWP for RedCap UEs
- It includes the configuration(s) needed for RedCap UE to perform random access
- Enabling/disabling of frequency hopping for common PUCCH resources
5. Separate initial DL BWP for RedCap UEs
- It includes CSS/CORESET for random access
- For separate initial DL BWP used for paging, CD-SSB is included
- For separate initial DL BWP only used for RACH, SSB may or may not be included
- For separate initial DL BWP used in connected mode as BWP#0 configuration option 1, CD-SSB is included
6. 1 UE-specific RRC configured DL BWP per carrier
7. 1 UE-specific RRC configured UL BWP per carrier
8. RRC reconfiguration of any parameters related to BWP
9. UE-specific RRC configured DL BWP with CD-SSB or NCD-SSB
10. NCD-SSB based measurements in RRC-configured DL BWP

	
	Yes
	
	Network assumes the UE is not a RedCap UE
	Per UE
	No
	No
	
	RedCap UEs do not support carrier aggregation or dual connectivity.
It is up to RAN2 whether/how to capture the capabilities for early indication of RedCap UE in Msg 3 and Msg A

A UE supporting this FG is not required to support FG 6-1
	Optional with capability signaling
RedCap UE must indicate this FG is supported

	 28. NR_redcap
	28-1a
	RRC-configured DL BWP without CD-SSB or NCD-SSB
	RRC-configured DL BWP without CD-SSB or NCD-SSB

	28-1
	Yes
	
	
	Per band
	N/A
	N/A
	
	
	Optional with capability signaling

	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
	
	UE is assumed to support FD-FDD in that  band
	Per band
	FDD only
	FR1 only
	
	
	Optional with capability signaling




Based on Rel-17 RedCap UE features in Table 1, potential UE features for Rel-18 eRedCap are provided in Table 2 by using color coding, where red texts are newly added/modified on top of Rel-17 RedCap baseline. Here are the motivations:
· New baseline FG xx-1 which defines eRedCap UE
· Supporting 10Mbps as a minimum by relaxing vLayers·Qm·f : actual values depend on whether FG xx-2 is supported or not
· 20MHz + PR1 UE reports FG xx-1 without FG xx-2
· FG xx-2 is defined for BB complexity reduction: BW3/PR3 + PR1 UE reports both FG xx-1 and FG xx-2
· Reporting type for FG xx-1 and FG xx-2 are defined as per band
· It is beneficial for the legacy NW which supports 5MHz channel BW, e.g., band n51 or n76, as eRedCap UE can access the NW by reporting UE capability as a regular UE. (not possible if reported as per UE)
· It can allow the regular non-RedCap UE to declare itself as eRedCap UE for some bands
· It can simplify IODT testing and avoid negative interaction with UE testing on NTN or unlicensed spectrum

[bookmark: _Ref134697442]Table 2: Potential UE features for Rel-18 eRedCap
	Features
	Index
	Feature group
	Components
	Prerequisite feature groups
	Need for the gNB to know if the feature is supported
	Applicable to the capability signalling exchange between UEs (Sidelink WI only)”.
	Consequence if the feature is not supported by the UE
	Type
(the ‘type’ definition from UE features should be based on the granularity of 1) Per UE or 2) Per Band or 3) Per BC or 4) Per FS or 5) Per FSPC)
	Need of FDD/TDD differentiation
	Need of FR1/FR2 differentiation
	Capability interpretation for mixture of FDD/TDD and/or FR1/FR2
	Note
	Mandatory/Optional

	 xx. NR_redcap_enh
	xx-1
	eRedCap UE
	1. Maximum FR1 RedCap UE bandwidth is 20 MHz.
2. Maximum FR2 RedCap UE bandwidth is 100 MHz.
3. [Early indication of eRedCap UE in Msg.1 for 4-step RACH]
4. Separate initial UL BWP for eRedCap UEs
- It includes the configuration(s) needed for eRedCap UE to perform random access
- Enabling/disabling of frequency hopping for common PUCCH resources
5. Separate initial DL BWP for RedCap UEs
- It includes CSS/CORESET for random access
- For separate initial DL BWP used for paging, CD-SSB is included
- For separate initial DL BWP only used for RACH, SSB may or may not be included
- For separate initial DL BWP used in connected mode as BWP#0 configuration option 1, CD-SSB is included
6. 1 UE-specific RRC configured DL BWP per carrier
7. 1 UE-specific RRC configured UL BWP per carrier
8. RRC reconfiguration of any parameters related to BWP
9. UE-specific RRC configured DL BWP with CD-SSB or NCD-SSB
10. NCD-SSB based measurements in RRC-configured DL BWP
11. If FG xx-2 is supported, vLayers·Qm·f ≥ 3.2
      Otherwise, vLayers·Qm·f ≥0.75
	
	Yes
	
	Network assumes the UE is not an eRedCap UE
	Per UE band
	No N/A
	No FR1 only
	
	eRedCap UEs do not support carrier aggregation or dual connectivity.
It is up to RAN2 whether/how to capture the capabilities for early indication of RedCap UE in Msg 3 and Msg A

A UE supporting this FG is not required to support either FG 6-1 or FG 28-1

	Optional with capability signaling
eRedCap UE must indicate this FG is supported

	xx. NR_redcap_enh
	xx-2
	Baseband complexity reduction 
	1. For PDSCH, resource allocation can span a BW of up to 20MHz 
   - For unicast PDSCH, number of PRBs is not larger than 25/12 PRBs for 15/30KHz SCS
   - For broadcast PDSCH (SIB1, OSI, paging, RAR), number of PRBs can be larger than 25/12 PRBs for 15/30KHz SCS
2. For PUSCH, resource allocation can span a BW of up to 5MHz (25/12 PRBs for 15/30KHz SCS)
3. Timeline relaxation by X ms between Msg2 and Msg3 if resource allocation of Msg2 PDSCH is larger than 25/12 PRBs for 15/30KHz SCS
	xx-1
	Yes
	
	
	Per band
	N/A
	FR1 only
	
	
	Optional with capability signaling

	 xx. NR_redcap_enh
	xx-3
	RRC-configured DL BWP without CD-SSB or NCD-SSB
	RRC-configured DL BWP without CD-SSB or NCD-SSB

	xx-1
	Yes
	
	
	Per band
	N/A
	N/A FR1 only
	
	
	Optional with capability signaling

	xx. NR_redcap_enh
	xx-4
	Half-duplex FDD operation type A for eRedCap UE
	1. Half-duplex FDD operation (instead of full-duplex FDD operation) type A for eRedCap UE
	xx-1
	Yes
	
	UE is assumed to support FD-FDD in that  band
	Per band
	FDD only
	FR1 only
	
	
	Optional with capability signaling



Proposal 1: Consider UE features for eRedCap provided in Table 2 as a starting point.

	[6]
	OPPO
	For 5MHz Bandwidth RedCap UE
For the UL/DL bandwidths, the BW3/PR3 is basically supported. The 5MHz Bandwidth RedCap UE defined different for UL and DL. The 20MHz bandwidth is reusing the definition of RAN4 specification.
BW3 For UE BB bandwidth reduction in PUSCH, the bandwidth is limited to:
25 PRBs for 15 kHz SCS and 12 PRBs for 30 kHz SCS
PR3 For UE BB bandwidth reduction in unicast and broadcast PDSCH, 
The bandwidth is limited to 106 PRBs for 15 kHz SCS and 51 PRBs for 30 kHz SCS
The total number of PRBs is limited to 25 PRBs for 15 kHz SCS and 12 PRBs for 30 kHz SCS
[bookmark: _Hlk135055781]On top of the bandwidth reduction, PR1 can be reported as the peak data rate of UE reflected in the UE capability specification. In that case, the UE to set the component  is no smaller than ‘3’ or ‘3.2’, instead of ‘4’, when PR1 is supported. 
[bookmark: _Hlk135056075][bookmark: _Hlk135055757] Proposal 1: Total new Rel-18 RedCap UE feature with 5MHz bandwidth is introduced. And, it can also support peak data reduction with the component  is no smaller than ‘3’ or ‘3.2’, instead of ‘4’.

For 20MHz Bandwidth RedCap UE
The 20MHz bandwidth RedCap UE should inherit all the Rel-17 RedCap UE feature. Since the Rel-17 RedCap UE already have set of features, they should be reused for indication. However, the UE can be additionally indicated with a Rel-18 PR1 capability on top of the legacy capabilities with the component  is no smaller than ‘0.75’ or ‘0.8’, instead of ‘4’.
Proposal 2: Based on Rel-17 RedCap UE feature with 20MHz bandwidth, UE can additionally indicate peak data reduction with the component  is no smaller than ‘0.75’ or ‘0.8’, instead of ‘4’.

	[7]
	Samsung
	UE feature on BB bandwidth reduction
In previous RAN1 meetings [1-4], agreements related to BB bandwidth reduction for eRedcap are provided as below.
	Agreement (RAN1#110bis)
· For UE BB bandwidth reduction, a UE is not expected to receive an UL grant in a DCI with a PUSCH resource allocation spanning a bandwidth of more than ~5 MHz per slot or per hop, if applicable.
· For UE BB bandwidth reduction, a UE is not expected to be configured with a CG grant with a PUSCH resource allocation spanning a bandwidth of more than ~5 MHz per slot or per hop, if applicable.
Agreement (RAN1#111)
· For UE BB complexity reduction, a UE is not expected to receive an UL grant in a RAR or in a DCI scrambled with TC-RNTI with a Msg3 PUSCH resource allocation spanning a bandwidth of more than ~5 MHz per slot or per hop, if applicable.
· For UE BB complexity reduction, a UE is able to receive a DL assignment in a DCI with a unicast PDSCH resource allocation spanning a bandwidth of more than ~5 MHz per slot.
· The number of PRB scheduled in DCI is not larger than the maximum number of PRB agreed in previous agreement from 110b-e
Agreement (RAN1#112)
· For UE BB bandwidth reduction, for PUSCH, select the following option for the maximum number of PRBs that the UE can transmit per slot or per hop, if applicable:
· Option 3: 25 PRBs for 15 kHz SCS and 12 PRBs for 30 kHz SCS
· For UE BB bandwidth reduction, for PDSCH (for both unicast and broadcast), select the following option for the maximum number of PRBs that the UE can process per slot:
· Option 3: 25 PRBs for 15 kHz SCS and 12 PRBs for 30 kHz SCS
· For UE BB complexity reduction, a UE is not expected to perform 2-step RACH with a MsgA PUSCH resource spanning a bandwidth of more than ~5 MHz per slot or per hop, if applicable.
· For UE BB bandwidth reduction, for RAR (PDSCH) to Rel-18 RedCap UEs, the scheduling of RAR PDSCH is allowed to be larger than the maximum number of unicast PRBs that the UE can process per slot.
· When the scheduling of RAR PDSCH is within the maximum number of unicast PRBs that the UE can process per slot, the legacy time between RAR reception and Msg3 transmission (not smaller than NT,1 + NT,2 + 0.5 ms) is applied.
· When the scheduling of RAR PDSCH is larger than the maximum number of unicast PRBs that the UE can process per slot,
· The UE receives the RAR and correspondingly transmits Msg3 if the TDRA for Msg3 in UL grant in RAR indicates that the time between RAR reception and Msg3 transmission is NOT smaller than NT,1 + NT,2 + 0.5 + X ms.
· FFS: value(s) of X
· Otherwise, the UE behavior is up to the UE implementation.
· Note: it does not mean early indication is needed
Agreement (RAN1#112bis)
· For UE BB complexity reduction, a UE is able to receive a Msg4 PDSCH resource allocation spanning a bandwidth of more than ~5 MHz per slot.
· The UE is not required to process a Msg4 PDSCH with a larger number of PRBs than 25 PRBs for 15 kHz SCS and 12 PRBs for 30 kHz SCS.



Based on above agreements, it is subject to eRedcap to support BB bandwidth reduction with BW3 for PUSCH and PR3 for PDSCH.

Proposal #1: Introduce a capability for eRedcap to support BB bandwidth reduction with following restrictions:
· For PUSCH, including DG PUSCH, CG PUSCH, Msg3 PUSCH and MsgA PUSCH, resource allocation is not expected to span a bandwidth of more than ~5 MHz per slot or per hop, and the maximum number of PRBs that the UE can transmit per slot or per hop is 25 PRBs for 15 kHz SCS and 12 PRBs for 30 kHz SCS
· For unicast PDSCH, the maximum number of unicast PRBs that the UE can process per slot is 25 PRBs for 15 kHz SCS and 12 PRBs for 30 kHz SCS
· For Msg4 PDSCH, UE is not required to process Msg4 PDSCH when the scheduling of Msg4 PDSCH is larger than 25 PRBs for 15 kHz SCS and 12 PRBs for 30 kHz SCS.
· For RAR PDSCH, when the scheduling of RAR PDSCH is larger than 25 PRBs for 15 kHz SCS and 12 PRBs for 30 kHz SCS,
· The UE receives the RAR and correspondingly transmits Msg3 if the TDRA for Msg3 in UL grant in RAR indicates that the time between RAR reception and Msg3 transmission is NOT smaller than NT,1 + NT,2 + 0.5 + X ms. 
· X is down selected between 0.5/0.25 and 1/0.5 ms for 15/30 kHz SCS
· Otherwise, the UE behavior is up to the UE implementation.

UE feature on peak data rate reduction
In previous RAN1 meetings [1-4], agreements related to peak data rate for eRedcap are provided as below.
	Agreement (RAN1#110bis)
· UE peak data rate reduction is supported at least as an add-on to UE BB bandwidth reduction,
· The constraint vLayers·Qm·f ≥ 4 is relaxed to vLayers·Qm·f ≥ X.
· FFS: the value of X 
· If UE peak data rate reduction is supported as a standalone feature,
· The constraint vLayers·Qm·f ≥ 4 is relaxed to vLayers·Qm·f ≥ Y.
· FFS: the value of Y
· Note: Whether this option is supported will be decided in RAN plenary.
Agreement (RAN1#112)
For the relaxed constraint X in the earlier RAN1 agreement, down-select between X = 3 and X = 3.2.


Moreover, the following was endorsed in RAN #99 on UE peak data rate. 
	Rel-18 eRedCap UE capable of 20MHz + PR1 and Rel-18 eRedCap UE capable of BW3/PR3 + PR1 are designed/targeted to same peak data rate, i.e., 10Mbps

Note 1: Peak data rate of "Rel-18 eRedCap: UE capable of 20MHz + PR1" and "Rel-18 eRedCap: UE capable of BW3/PR3 + PR1" is same including unicast and broadcast respectively.
Note 2: PRB processing capability of "Rel-18 eRedCap: UE capable of 20MHz + PR1" is not limited to "25 PRBs for 15 kHz SCS and 12 PRBs for 30 kHz SCS" and it corresponds to PRB size corresponding to 20 MHz.
Note 3: The only difference between "Rel-18 eRedCap: UE capable of 20MHz + PR1" and "Rel-18 eRedCap: UE capable of BW3/PR3 + PR1" is Note 2 and vLayers·Qm·f in order to have the same peak rate.
Note 4: The initial access procedure of Rel-18 eRedCap UE capable of 20MHz + PR1 is realized by following:
· Same as Rel-18 eRedCap UE capable of BW3/PR3 + PR1


Based on above agreements, it is subject to eRedcap to support peak data rate as add-on to BB bandwidth reduction and a standalone feature.
Proposal #2: Introduce a capability for eRedcap to support peak data rate as add-on to BB bandwidth reduction.
Proposal#3: Introduce a capability for eRedcap to support peak data rate as a standalone feature.

UE feature on additional separate early indication
In RAN Plenary#98 meeting, additional separate early indication is included in the revised WID [6]. In previous RAN2 meeting, following agreements on additional separate early indication in Msg3 were made as below [7-8]：
	Agreement (RAN2#121)
· Introduce Msg3/MsgA PUSCH based early indication for Rel-18 eRedCap. FFS how to implement this in the spec (e.g., new LCIDs or not).
Agreement (RAN2#121bis)
· Working assumption: Use two new LCID values to support Msg3 early identification for eRedCap UE (can be revised and discussed together with other R18 WIs, if R18 WIs may occupy relatively many LCIDs).


Based on above agreements, it is subject to eRedcap to support additional separate early indication in Msg3.
Proposal #4: Introduce a capability for eRedcap to support additional separate early indication in Msg3.
In the last RAN1 meeting, additional separate early indication in Msg1 is supported by most companies [5]. In order to avoid scheduling restriction for RAR PDSCH and Msg3 for Rel-17 eRedcap UE, as discussed in our contribution [9], we propose additional separate early indication in Msg1 should be supported.
 Proposal #5: Introduce a capability for eRedcap to support additional separate early indication in Msg1. 

	[8]
	DOCOMO
	Basic UE features for Rel-18 eRedCap
At the RAN#99 plenary meeting, it was agreed that UE peak rate reduction can be supported as standalone feature for Rel-18 eRedCap while it can be also supported as add-on feature on top of UE BB bandwidth reduction. This intends that Rel-18 eRedCap UEs which support peak rate reduction as add-on feature do not support UE BB bandwidth reduction-related features. To make it clear, we can simply introduce two FGs which correspond to basic UE features for UE supporting BB bandwidth reduction and UE supporting only peak rate reduction.
According to the WID objective for Rel-18 eRedCap[1], it is noted that all Rel-17 RedCap UE capabilities are applicable by default to Rel-18 eRedCap unless otherwise specified.
Therefore, Rel-17 RedCap basic features which is specified as FG28-1 would be the prerequisite feature for Rel-18 eRedCap. However, especially for Rel-18 eRedCap UE supporting BB bandwidth reduction, PDSCH/PUSCH processing capability which is supported by Rel-17 RedCap UEs, i.e., PDSCH/PUSCH processing up to 20 MHz, is not necessarily to be supported. Accordingly, FG28-1 should not be the prerequisite feature for FG for UE supporting BB bandwidth reduction for PDSCH/PUSCH, while all the features other than maximum bandwidth for PDSCH/PUSCH processing/transmission for Rel-17 RedCap UE basic features should be supported.
Based on the discussion above, we propose the following FG structure as a starting point;
Proposal 1: For Rel-18 eRedCap basic UE features, the following FGs can be the starting point;
	Index
	Feature group
	Components
	Prerequisite feature groups
	Type
	Need of FDD/TDD differentiation
	Need of FR1/FR2 differentiation

	48-1
	eRedCap UE (UE BB bandwidth reduction and UE peak rate reduction)
	1. For UE peak data rate calculation according to TS38.306, vLayers·Qm·f  is larger than or equal to [X].
2. The maximum number of PRBs for PUSCH that the UE can transmit per slot or per hop is 25 PRBs for 15 kHz SCS and 12 PRBs for 30 kHz SCS with 20 MHz RF bandwidth for UL
3. The maximum number of PRBs for PDSCH that the UE can process per slot is 25 PRBs for 15 kHz SCS and 12 PRBs for 30 kHz SCS with 20 MHz RF bandwidth for DL
4. Additional early indication of eRedCap UE in [Msg.1 and] Msg.3 for 4-step RACH and [Msg.A PRACH and] MsgA PUSCH for 2-step RACH
5. Separate initial UL BWP for eRedCap UEs
- It includes the configuration(s) needed for eRedCap UE to perform random access
- Enabling/disabling of frequency hopping for common PUCCH resources
6. Separate initial DL BWP for eRedCap UEs
- It includes CSS/CORESET for random access
- For separate initial DL BWP used for paging, CD-SSB is included
- For separate initial DL BWP only used for RACH, SSB may or may not be included
- For separate initial DL BWP used in connected mode as BWP#0 configuration option 1, CD-SSB is included
7. 1 UE-specific RRC configured DL BWP per carrier
8. 1 UE-specific RRC configured UL BWP per carrier
9. RRC reconfiguration of any parameters related to BWP
10. UE-specific RRC configured DL BWP with CD-SSB or NCD-SSB
11. NCD-SSB based measurements in RRC-configured DL BWP
FFS whether to add any other basic features for eRedCap UE
	
	Per UE
	No
	FR1 only

	48-2
	eRedCap UE (UE peak rate reduction)
	1. For UE peak data rate calculation according to TS38.306, vLayers·Qm·f  is larger than or equal to [Y].
2. Additional early indication of eRedCap UE in [Msg.1 and] Msg.3 for 4-step RACH and [Msg.A PRACH and] MsgA PUSCH for 2-step RACH
FFS whether to add any other basic features for eRedCap UE
	FG28-1
	Per UE
	No
	FR1 only



Optional UE features for Rel-18 eRedCap
In Rel-17, UE capability indication of SSB-less BWP operation in RRC connected state and half-duplex operation are specified as optional UE feature for Rel-17 RedCap, each FG is referred as FG28-1a and 28-3 respectively and FG28-1 is specified as prerequisite feature for them.
As we discussed above, Rel-18 eRedCap UE supporting peak rate reduction as standalone feature would support FG28-1 as a prerequisite feature, and hence these optional features for Rel-17 RedCap UE can be supported by the UE if it reports the support of corresponding UE feature(s) from FG28-1a/28-3.
Similarly, unless otherwise specified, these optional features for Rel-17 RedCap can be supported by Rel-18 eRedCap UE supporting BB bandwidth reduction as well. However, it is unclear how the Rel-18 eRedCap UE supporting BB bandwidth reduction can indicate the support of these optional capabilities while the UE does not support FG28-1 as prerequisite. One possible solution is to introduce new FGs specific to Rel-18 eRedCap UE supporting BB bandwidth reduction, e.g., FG48-3 and 48-4, which can indicate the support of SSB-less BWP operation in RRC connected state and half-duplex operation respectively and support FG48-1 as prerequisite feature. Otherwise, FG48-1 can be added to the prerequisite feature of FG28-1a and 28-3. This solution can reuse the existing FGs in Rel-17.
Proposal 2: For Rel-18 eRedCap UE supporting BB bandwidth reduction, discuss how to indicate the support of SSB-less BWP operation in RRC connected state and half-duplex operation which was specified as FG 28-1a and 28-3.
· Alt.1: Add the FG which indicates basic UE feature of Rel-18 eRedCap UE supporting BB bandwidth reduction to prerequisite feature of FG28-1a and 28-3.
· Alt.2: Introduce new FGs for Rel-18 eRedCap UE supporting BB bandwidth reduction.

	[9]
	MediaTek
	Based on Note 4 in the following RAN#99 agreements, the “standalone PR1” UE should follow the same initial access procedure as the “BW3/PR3+PR1” UE. The main difference between “standalone PR1” UE and “BW3/PR3 + PR1” UE is their “processing capability” as captured in Note3. Therefore, during initial access, gNB should assume the Rel-18 eRedCap UE only has the processing capability of 25 PRBs for 15kHz SCS and 12 PRBs for 30kHz SCS  even when the UE is a R18 “standalone PR1” UE. 
[bookmark: _Ref135044538]Proposal 1: For Rel-18 eRedCap, the processing capability of “BW3/PR3 + PR1” servers as the baseline processing capability (per RAN#99 agreements).
[bookmark: _Ref135044573]Proposal 2: Adopt the proposed feature group table in Section XX. NR_BWP_wor. 
	Rel-18 eRedCap UE capable of 20MHz + PR1 and Rel-18 eRedCap UE capable of BW3/PR3 + PR1 are designed/targeted to same peak data rate, i.e., 10Mbps
Note 1: Peak data rate of "Rel-18 eRedCap: UE capable of 20MHz + PR1" and "Rel-18 eRedCap: UE capable of BW3/PR3 + PR1" is same including unicast and broadcast respectively.
Note 2: PRB processing capability of "Rel-18 eRedCap: UE capable of 20MHz + PR1" is not limited to "25 PRBs for 15 kHz SCS and 12 PRBs for 30 kHz SCS" and it corresponds to PRB size corresponding to 20 MHz.
Note 3: The only difference between "Rel-18 eRedCap: UE capable of 20MHz + PR1" and "Rel-18 eRedCap: UE capable of BW3/PR3 + PR1" is Note 2 and vLayers·Qm·f   in order to have the same peak rate.
Note 4: The initial access procedure of Rel-18 eRedCap UE capable of 20MHz + PR1 is realized by following:
· Same as Rel-18 eRedCap UE capable of BW3/PR3 + PR1



	48. NR_redcap_enh
	48-1
	eRedCap UE 
	1. Support the components 3-10 from FG28-1 for Rel-17 RedCap 
2. Support additional separate early indication for eRedCap UE in Msg3 for 4-step RACH 
3. Support additional separate early indication for eRedCap UE in MsgA PUSCH for 2-step RACH if supported 
4. Support both 15kHz SCS and 30kHz SCS in FR1
5. Support 64QAM in both DL and UL in FR1
6. Maximum 20 MHz RF bandwidth for UL and DL in FR1
7. Maximum 20MHz for BWP bandwidth, reference signals, and physical channels in FR1 except PUSCH and PDSCH
8. For PUSCH transmission, the maximum supported capability per slot, or per hop if applicable, shall be 25 PRBs for 15 kHz SCS and 12 PRBs for 30 kHz SCS, and vLayers·Qm·f = [3.1 or 3.2]. 
9. Be able to receive a PDSCH (broadcast and unicast) with resource allocation located anywhere within a maximum bandwidth of 106 PRBs for 15 kHz SCS and 51 PRBs for 30 kHz SCS. However, for both unicast and broadcast PDSCH, the maximum supported processing capability per slot shall be 25 PRBs for 15 kHz SCS and 12 PRBs for 30 kHz SCS, and vLayers·Qm·f = [3.1 or 3.2] 

	n/a
	Yes
	n/a
	Network assumes the UE is not a Rel-18 eRedCap UE
	Per UE
	No

	No
	n/a
	1. Rel-18 eRedCap UEs do not support carrier aggregation or dual connectivity.
2. A UE supporting this FG is not required to support FG 6-1
3. See RAN#99 Agreements, RP-230780, Note 4: The initial access procedure of Rel-18 eRedCap UE capable of 20MHz + PR1 is realized by following:
· Same as Rel-18 eRedCap UE capable of BW3/PR3 + PR1

	Optional with capability signaling

Rel-18 eRedCap UE shall support this FG. 

	48. NR_redcap_enh
	48-2
	Support peak rate reduction without BB bandwidth reduction 
	1. For PUSCH transmission, the maximum supported capability per slot, or per hop if applicable, shall be 106 PRBs for 15 kHz SCS and 51 PRBs for 30 kHz SCS, and vLayers·Qm·f  = [0.75 or 0.8]. 
2. For both unicast and broadcast PDSCH, the maximum supported processing capability per slot shall be: 106 PRBs for 15 kHz SCS and 51 PRBs for 30 kHz SCS, and vLayers·Qm·f = [0.75 or 0.8].

	48-1
	Yes
	n/a
	If FG 48-1 but not FG 48-2 is indicated, NW assumes the UE is a Rel-18 eRedCap UE with UE peak data rate reduction and UE BB bandwidth reduction
	Per UE
	No

	No
	n/a
	1. If UE indicates FG 48-2 on top of FG 48-1, UE is a Rel-18 eRedCap with peak data rate reduction supporting both with and without BB bandwidth reduction
	Optional with capability signalling






	[10]
[13]
	Nokia, Nokia Shanghai Bell
	Based on the agreements reached so far under the eRedCap WI, a skeleton of UE FGs structure is proposed in Table 1 below. In particular we would like to note that RedCap FGs are a special case compared to other FGs defined by RAN1, as by definition RedCap support means support of less features than a regular NR UE. In Rel-18, this logic applies also with respect to Rel-17 RedCap, as the minimum peak data rate supported by Rel-17 RedCap UEs exceeds what is required for a Rel-18 RedCap UE. Hence, one needs to be careful with the assignment of pre-requisites to RedCap FGs. This leaves us with two possible approaches to define RedCap FGs:
1) Define Rel-18 FGs taking Rel-17 RedCap as reference, with the understanding that the extra optional capabilities are essentially “incapabilities” which affect the meaning of the FG it refers to.
2) Copy the required functionality from previous FGs into new Rel-18 FGs and do not assign pre-requisites.

Table 1 is built assuming approach 1 above, which is what has been assumed already in Rel-17, e.g. for FG 28-3, which implies that UE supporting FG 28-3 supports the functionality described in FG 28-1 without actually requiring it to be tested with 28-1 in a full-duplex setup.

Table 1: Set of new Rel-18 UE capabilities for eRedCap
	FG
	FG name
	Components
	Value range
	Note

	48-1
	Support of RedCap UE with 10 Mbps target peak data rate
	1. Maximum FR1 R18 RedCap UE RF bandwidth is 20 MHz
2. Peak data rate of 10 Mbps is supported
3. Support of shared RedCap early indication based on Msg1, MsgA and Msg3 for random access
4. Support of R18 specific Redcap early indication based on Msg3 for random access
5. UE-specific RRC configured UL BWP per carrier
6. UE-specific RRC configured DL BWP per carrier 
	{Supported}
	FG 28-1 (R17 RedCap) is a pre-requisite with additional restrictions indicated here

	48-2
	Support of RedCap UE with 10 Mbps target peak data rate and 5MHz baseband bandwidth
	1. Support PUSCH transmission on 25 PRBs for 15 kHz SCS and 12 PRBs for 30 kHz SCS 
2. Support PDSCH reception with 25 PRBs for 15 kHz SCS and 12 PRBs for 30 kHz SCS 
3. [Support SIB1 reception in a bandwidth larger than 5 MHz]
4. [Support paging reception on bandwidth larger than 5 MHz]
	{Supported}
	FG 48-1 is a pre-requisite with additional restrictions indicated here.




Proposal: Consider table 1 as starting point for discussions on eRedCap WI. 

In RAN#99, two Rel-18 RedCap UE capabilities were agreed - 20MHz + PR1 and BW3/PR3 + PR1 [4]. Furthermore, it was noted that the initial access procedure of Rel-18 RedCap UE capable of 20MHz + PR1 should be the same as that of Rel-18 RedCap UE capable of BW3/PR3 + PR1. In our understanding, both of these UEs are considered Rel-18 RedCap UE as the WID specifies that only a single definition for a Rel-18 RedCap UE is to be defined. Differentiation of the two different UE capabilities would then only be known after Msg5.
The existing UE capability framework is used, and changes to capability signaling are specified only if necessary. By default, all UE capabilities applicable to a Rel-17 RedCap UE are applicable unless otherwise specified. The most obvious change needed, is a new UE capability parameter (e.g. supportOfRedCap-r18), that indicates to the network both the baseband BW restriction for PDSCH and PUSCH and the peak rate reduction.  Note, that for this new capability, we believe that the  reduced peak data rate is a mandatory feature, to avoid market fragmentation and simplify network support.
Proposal 11: A new UE capability parameter is defined for Release 18 RedCap UEs that has at least the following functional components:
-	Maximum FR1 R18 RedCap UE RF bandwidth is 20 MHz
-  Peak data rate of 10 Mbps is supported
-	Support of shared RedCap early indication based on Msg1, MsgA and Msg3 for random access
-  Support of R18 specific Redcap early indication based on [Msg1,] MsgA and Msg3 for random access
-	UE-specific RRC configured UL BWP per carrier
-	UE-specific RRC configured DL BWP per carrier
A Rel-18 RedCap UE shall set the field to supported.


	[11]
	Nordic Semiconductor ASA
	Default eRedCap capability
The first aspect to discuss in this AI is what is eRedCap’s default feature. In our opinion, main characteristic of eRedCap are 
· those components inherited from R17 RedCap default features, by removing component 2 related to FR2
· capability to process at most 25/12PRBs per slot for data channels.
· reduced [minimal] peak rate, where square bracket being controversial. 

When it comes to optional features, the following should be considered 
· capability to process more than 25/12PRBs per slot for data channels.
· half-duplex capability

Proposal-1: R18 RedCap default feature adopts R17 RedCap default feature components, except of component #2 (FR2).
Proposal-2: R18 RedCap default feature, includes “Capability to process at most 25/12PRBs per slot for data channels”.
Proposal-3: R18 RedCap UE separate optional feature includes “Capability to process more than 25/12PRBs per slot for data channels.
eRedCap Half-duplex
In TDD, a UE is mandatorily capable of receiving two UL unicast DCIs per slot, as part of FG3-1. However, the same does not apply to FDD. The reason here is that for FD-FDD such capability is not beneficial, while in TDD there is a clear benefit. 
	1) One configured CORESET per BWP per cell in addition to CORESET0
- CORESET resource allocation of 6RB bit-map and duration of 1 – 3 OFDM symbols for FR1
- For type 1 CSS without dedicated RRC configuration and for type 0, 0A, and 2 CSSs, CORESET resource allocation of 6RB bit-map and duration 1-3 OFDM symbols for FR2
- For type 1 CSS with dedicated RRC configuration and for type 3 CSS, UE specific SS, CORESET resource allocation of 6RB bit-map and duration 1-2 OFDM symbols for FR2
- REG-bundle sizes of 2/3 RBs or 6 RBs
- Interleaved and non-interleaved CCE-to-REG mapping
- Precoder-granularity of REG-bundle size
- PDCCH DMRS scrambling determination
- TCI state(s) for a CORESET configuration
2) CSS and UE-SS configurations for unicast PDCCH transmission per BWP per cell
- PDCCH aggregation levels 1, 2, 4, 8, 16
- UP to 3 search space sets in a slot for a scheduled SCell per BWP
This search space limit is before applying all dropping rules.
- For type 1 CSS with dedicated RRC configuration, type 3 CSS, and UE-SS, the monitoring occasion is within the first 3 OFDM symbols of a slot
- For type 1 CSS without dedicated RRC configuration and for type 0, 0A, and 2 CSS, the monitoring occasion can be any OFDM symbol(s) of a slot, with the monitoring occasions for any of Type 1- CSS without dedicated RRC configuration, or Types 0, 0A, or 2 CSS configurations within a single span of three consecutive OFDM symbols within a slot
3) Monitoring DCI formats 0_0, 1_0, 0_1, 1_1
4) Number of PDCCH blind decodes per slot with a given SCS follows Case 1-1 table
5) Processing one unicast DCI scheduling DL and one unicast DCI scheduling UL per slot per scheduled CC for FDD
6) Processing one unicast DCI scheduling DL and 2 unicast DCI scheduling UL per slot per scheduled CC for TDD



However, similar benefit as in TDD exists for HD-FDD, where if two PUSCH scheduling DCI are allowed, and in case where single UE is scheduled in the cell, HD-FDD UE throughput can be increased from 50->75% of that of FD-FDD, this directly improving the spectral efficiency of HD-FDD scheduler. Scheduling is illustrated in Figure 1, where 7bit bitmap corresponds to symbol allocation within a half-slot. This scheduling scheme supports TA for up to 30km (4symbol gap), while keeps max K2=4.
[image: ]
Figure 1 Improving spectral efficiency for HD-FDD with allowing 2 UL unicast DCI per slot
Proposal-4: A R18 RedCap UE supporting half-duplex, should be capable to process one additional unicast DCI scheduling UL [per slot per scheduled CC] for FDD.
	X. NR_e-redcap
	X-Y
	Half-duplex FDD operation for RedCap UE
	1. Half-duplex FDD operation (instead of full-duplex FDD operation) for RedCap UE
2. Processing one additional unicast DCI scheduling UL per slot [per scheduled CC] for FDD
	X-1




	[12]
	Huawei, HiSilicon
	According to the WID and the agreement in RAN#99, there is only one UE type, i.e. eRedCap UE, which is targeted to 10Mbps peak data rate. This UE type has two capabilities: UE capable of BW3/PR3 + PR1 and UE capable of 20MHz + PR1.It is agreed that the initial access procedure of Rel-18 eRedCap UE capable of 20MHz + PR1 is same as Rel-18 eRedCap UE capable of BW3/PR3 + PR1. So during initial access, the network should assume the same UE behavior for the two capabilities. Msg1 early indication, the RAR timeline relaxation and Msg4 processing constraint should be included in the component.
For separate initial BWP, the following agreements are made in RAN2#121bis-e.
	· From RAN2 perspective, there is no need to introduce eRedCap UE specific initial BWP configuration (i.e. no R18 new field and at most one specific initial UL/DL BWP can be configured).
· If the R17 RedCap specific initial BWP is configured, eRedCap UEs always use it as its specific initial BWP (assuming no eRedCap UE specific initial BWP configuration field introduced).


Components related to separate initial DL/UL BWP and early deification, can be applied for eRedCap UEs by adding “eRedCap UEs and RedCap UEs share same separate initial UL BWP if RedCap UEs exist; eRedCap UEs can have separate initial UL BWP if RedCap UEs do not exist”.
Furthermore, in Rel-17 some components are introduced for RedCap UEs, such as support NCD-SSB based measurements in RRC-configured DL BWP. Such components should be also applicable for eRedCap UEs, which can be inherited directly from Rel-17 RedCap UEs. 
	6. 1 UE-specific RRC configured DL BWP per carrier
7. 1 UE-specific RRC configured UL BWP per carrier
8. RRC reconfiguration of any parameters related to BWP
9. UE-specific RRC configured DL BWP with CD-SSB or NCD-SSB
10. NCD-SSB based measurements in RRC-configured DL BWP


Since there are two differences between the two UE capabilities as followings, UE needs to report which capabilities after initial access.
· For UE capable of BW3/PR3 + PR1, processing capability is limited to 25 PRBs for 15kHz SCS and 12 PRBs for 30kHz SCS. For UE capable of 20MHz + PR1, processing capability is PRB size corresponding to 20MHz.
· For UE capable of BW3/PR3 + PR1, vLayers·Qm·f >= X. For UE capable of 20MHz + PR1, vLayers·Qm·f >= Y, where the value of X and Y are discussed in [3].

Proposal 1: Support the following definition for R18 eRedCap UE

	Features
	Feature group
	Components
	Need for the gNB to know if the feature is supported
	Consequence if the feature is not supported by the UE
	Type
(the ‘type’ definition from UE features should be based on the granularity of 1) Per UE or 2) Per Band or 3) Per BC or 4) Per FS or 5) Per FSPC)
	Need of FDD/TDD differentiation
	Need of FR1/FR2 differentiation
	Mandatory/Optional

	 NR_eRedCap
	eRedCap UE
	1. Maximum eRedCap UE channel bandwidth is 20 MHz. Maximum eRedCap UE peak data rate is 10Mbps.
2. Early indication of eRedCap UE in Msg.1 for 4-step RACH.
3. Applying additional PDSCH processing time 1 ms at 15kHz and 0.5 ms at 30kHz when the scheduling of RAR PDSCH is larger than the maximum number of unicast PRBs that the UE can process per slot.
4. eRedCap UEs is not required to process a Msg4 PDSCH with a larger number of PRBs than 25 PRBs for 15 kHz SCS and 12 PRBs for 30 kHz SCS
5. Separate initial UL BWP for eRedCap UEs 
- eRedCap UEs and RedCap UEs share same separate initial UL BWP if RedCap UEs exist; eRedCap UEs can have separate initial UL BWP if RedCap UEs do not exist.
- It includes the configuration(s) needed for eRedCap UE to perform random access
- Enabling/disabling of frequency hopping for common PUCCH resources
6. Separate initial DL BWP for eRedCap UEs
- eRedCap UEs and RedCap UEs share same separate initial DL BWP if RedCap UEs exist; eRedCap UEs can have separate initial DL BWP if RedCap UEs do not exist.
- It includes CSS/CORESET for random access
- For separate initial DL BWP used for paging, CD-SSB is included
- For separate initial DL BWP only used for RACH, SSB may or may not be included
- For separate initial DL BWP used in connected mode as BWP#0 configuration option 1, CD-SSB is included
7. 1 UE-specific RRC configured DL BWP per carrier
8. 1 UE-specific RRC configured UL BWP per carrier
9. RRC reconfiguration of any parameters related to BWP
10. UE-specific RRC configured DL BWP with CD-SSB or NCD-SSB
11. NCD-SSB based measurements in RRC-configured DL BWP
	Yes
	Network assumes the UE is not a eRedCap UE
	Per UE
	No
	FR1 
Only
	Optional with capability signaling
eRedCap UE must indicate this FG is supported. 



	 NR_eRedCap
	eRedCap UE with or without BB bandwidth reduction for PxSCH
	Supported BB bandwidth for PxSCH:
-  For eRedCap capable of with bandwidth reduction: for PDSCH and PUSCH, the maximum number of PRBs that the UE can be scheduled per slot or per hop is 25 PRBs at 15kHz SCS and 12 PRBs at 30kHz SCS and vLayers·Qm·f >= X. For PUSCH, resource allocation is not expected to span a bandwidth of more than the above number of PRBs per slot or per hop.
-  For eRedCap capable of without bandwidth reduction: for PDSCH and PUSCH, the maximum bandwidth that UE can be scheduled is PRBs corresponding to 20MHz UE channel bandwidth and vLayers·Qm·f ≥ Y

	Yes
	
	Per UE
	No
	FR1 
Only
	Optional with capability signaling
eRedCap UE must indicate this FG.

Candidate value set: {with BB bandwidth reduction for PxSCH, without BB bandwidth reduction for PxSCH }




	[14]
	Xiaomi
	UE type definition
In Rel-17, we have specified the definition of the RedCap UE type, which are mainly used for the identification of RedCap UE capabilities and for constraining those RedCap capabilities to be used only by RedCap UEs. For R18 RedCap UE, since the target peak data rate is smaller than that of R17 RedCap UE, it is essential to define a new UE type so that gNB could adopt reasonable scheduling strategies. For example, if the UE reports that it is an eRedCap UE, the gNB is able to indicate the appropriate number of resources, MCS and MIMO layers for the unicast PDSCH or PUSCH to avoid the TB size exceeding the baseband processing capability. 

In the last RAN meeting, we have introduced a new Rel-18 eRedCap UE capable of PR1 only beside of Rel-18 eRedCap UE capable of BW3/PR3 + PR1. These two features are targeted to the same peak data rate, i.e., 10Mbps. Considering that RAN has no intention to introduce an additional UE type for PR1 only, we recommend to take the target peak data rate as an identification for the Rel-18 RedCap UE type, which just has an impact on the scheduling strategy mentioned above. 

· [image: ]
Figure 2 UE types for Rel-17 RedCap and Rel-18 eRedCap UEs

Proposal 16: Take the target peak data rate as an identification for the new Rel-18 RedCap UE type.




Discussion
According to the contributions, before discussing FG structure, it would be better to discuss which Rel-18 eRedCap UEs should be supported among following options. It is quite clear that Opt, 1 and 2 should be supported as Rel-18 eRedCap UEs, while some companies also think Opt.3 can be supported. Therefore, following question is made. FG structure can be discussed after RAN1 has clear view on which Options should be supported.
· Opt.1: FG 28-1 + PR1
· FW, vivo, QC, OPPO, Samsung, DCM, MTK, Nokia/NSB, Nordic, HW/HiSi
· Opt.2: BW3/PR3 + PR1
· FW, vivo, QC, OPPO, Samsung, DCM, MTK, Nokia/NSB, Nordic, HW/HiSi
· Opt.3: BW3/PR3
· FW, OPPO, Samsung?

Question 2-1:
· Companies are encouraged to provide views on whether to support Rel-18 RedCap UE with BW3/PR3 but without PR1 (i.e., Opt 3 as above).
	Company
	Comment

	FUTUREWEI
	The WID only lists two forms of complexity reduction (BB reduction and peak data rate reduction). The combination of BW3/PR3 + PR1 was mentioned in the TR as an option, which many companies including us accepted. But again it is an optional. Perhaps Opt.3 could be FFS until we are able to move forward on X and Y values for PR1 because if those values are not agreed, this type of UE is the only thing we have left.

For Opt.1, we have three comments
First the component “Maximum DL/UL peak data rates of 10 Mbps”, we suggest the phrase “10Mbps class RedCap device” with the actual data rate resulting from X or Y relaxation
Opt.1 does not capture the common initial access requirements that both PR1 and BW3/PR3+PR1 have
Lastly Opt.1 is mentioned as a prerequisite for Opt.2 in the FL proposal. In our view, standalone PR1 UE is more capable than BW3/PR3+PR1 UE and it emulates BW3/PR3+PR1 during initial access. This suggests that Opt.1 should have a prerequisite of Opt.2


	NTT DOCOMO
	In our understanding, based on the WID objectives and agreements at the previous RAN/RAN1 meetings, option 3 is not precluded explicitly. However, option 3 has been not considered in the previous RAN/RAN1 discussion especially on relaxed constraint for peak rate calculation so far and also we don’t see the strong motivation to support it. In addition, if 10 Mbps peak rate is fixed peak rate for all Rel-18 eRedCap UEs, then option 3 cannot be supported. Therefore, whether 10 Mbps is fixed or minimum peak rate can clarify the possibility of option 3 and should be discussed first. Thus, we suggest to remove option 3 in the RAN1#113 discussion.

	vivo
	We agree that “20MHz+PR1” and “BW3/PR3 + PR1” are supported as Rel-18 eRedCap UEs. Option 3 should be precluded, share DCM’s views and also based on the principle of the conclusion made in RAN#99. 
But for Opt.1: FG28-1+PR1, does it mean a RedCap UE can be both R17 RedCap and R18 eRedCap? We do not think such UE can save the cost. Whether FG 28-1 should be the prerequisite for R18 “20MHz+PR1” eRedCap UE needs further discussion.

	Ericsson
	Our interpretation of the discussion and decision that took place in RAN#99 is that Option 3 should not be supported.

As a side note, we do not think that Option 1 (or any of the options) should have FG 28-1 as a prerequisite, since FG 28-1 is more capable than a Rel-18 eRedCap UE and a Rel-18 eRedCap UE cannot fall back to FG 28-1 behavior.

	Qualcomm
	We share the view that “20MHz+PR1” and “BW3/PR3 + PR1” are supported as Rel-18 eRedCap UEs as agreed by RAN and option 3 should be precluded. How to define “20MHz+PR1” and “BW3/PR3 + PR1” in UE features needs further discussions.

	Spreadtrum
	This question is actually related to the issue that whether the 10-Mbps peak rate target is a minimum peak rate or a fixed peak rate. Our understanding on RANP’s conclusion is that the 10-Mbps peak rate target is a fixed peak rate and a R18 eRedCap UE with Option 3 only cannot achieve 10Mbps. Therefore, we think Option 3 should not be supported.

	Nokia, NSB
	Our interpretation of the RAN#99 decision is that option 3 is not to be supported

	Moderator
	Summary of companies view
· Support Opt3: FW
· Not support Opt3: DOCOMO, vivo, E///, QC, SPRD

As pointed by some companies, whether to support Opt3 also depends on the discussion on peak rate reduction in AI 9.6.1. Until further progress is made there, we can assume FFS for Opt.3 and focus on “20MHz + PR1” and “BW3/PR3 + PR1” in this meeting. Therefore, following proposal is made.

Proposal 2-1:
· Introduce following FGs
	48. NR_redcap_enh
	48-1
	RedCap UE with reduced peak data rate in FR1
	The same components as supportOfRedCap-r17 (28-1) plus:
1. Maximum FR1 RedCap UE bandwidth is 20 MHz.
3. Early indication of RedCap UE in Msg.1/3 for 4-step RACH
3. Early indication of RedCap UE in Msg.A for 2-step RACH
4. Separate initial UL BWP for RedCap UEs
- It includes the configuration(s) needed for RedCap UE to perform random access
- Enabling/disabling of frequency hopping for common PUCCH resources
5. Separate initial DL BWP for RedCap UEs
- It includes CSS/CORESET for random access
- For separate initial DL BWP used for paging, CD-SSB is included
- For separate initial DL BWP only used for RACH, SSB may or may not be included
- For separate initial DL BWP used in connected mode as BWP#0 configuration option 1, CD-SSB is included
6. 1 UE-specific RRC configured DL BWP per carrier
7. 1 UE-specific RRC configured UL BWP per carrier
8. RRC reconfiguration of any parameters related to BWP
9. UE-specific RRC configured DL BWP with CD-SSB or NCD-SSB
10. NCD-SSB based measurements in RRC-configured DL BWP
11) Maximum DL/UL peak data rates of 10 Mbps
FFS whether to add additional components
	
	Yes
	
	Network assumes the UE is not a RedCap UE with reduced peak data rate in FR1.
	Per UE
	No
	No (FR1 only)
	
	RedCap UEs do not support carrier aggregation or dual connectivity.

A UE supporting this FG is not required to support FG 6-1 or 28-1.

The specifications for a UE supporting FG 28-1 (‘RedCap UE’) also apply for a UE supporting this FG (FG 48-1) unless stated otherwise.
	Optional with capability signaling

UEs supporting Rel-18 eRedCap UE complexity reduction feature(s) indicate support of this FG instead of FG 28-1 (supportOfRedCap-r17).

	48. NR_redcap_enh
	48-2
	RedCap UE with reduced baseband bandwidth in FR1
	1) Maximum number of PDSCH/PUSCH PRBs that can be scheduled for unicast (including Msg3/MsgA PUSCH and Msg4 PDSCH) per slot of 25 PRBs for 15 kHz SCS and 12 PRBs for 30 kHz SCS
FFS whether to add additional components
	[48-1]
	Yes
	
	Network assumes the UE is not a RedCap UE with reduced baseband bandwidth in FR1.
	Per UE
	No
	No (FR1 only)
	
	
	Optional with capability signaling




	Ericsson
	The structure looks fine. A minor comment: instead of mentioning Msg3 and MsgA in components 2 and 3, perhaps we can have a similar note as we had in the Rel-17 RedCap UE feature list: “It is up to RAN2 whether/how to capture the capabilities for early indication of RedCap UE in Msg 3 and Msg A”.

	CMCC
	Generally fine with the proposal. For the following component 11, may be we need wait for the corresponding agreement.
11) Maximum DL/UL peak data rates of 10 Mbps
May be we can can say,
11) DL/UL peak data rates of 10 Mbps, FFS this is Maximum or minimum requirements.


	Huawei, HiSilicon
	· 2-step RACH is optional UE feature for both Rel-16 normal UEs and Rel-17 RedCap UEs. It should not be mandatory to all Rel-18 RedCap UEs. Therefore, please remove the bullet of 2-step RACH. 
· The UE FG 48-1 should correspond to the basic UE capability that are supported during initial access and before UE capability reporting. However, with the proposed FG 48-2, FG 48-1 is not in line with the UE capability for initial access which should only refer to BW3/PR3+PR1 as agreed in RAN#99. Therefore, the maximum number of PDSCH/PUSCH PRBs (25 PRBs@15kHz SCS and 12 PRBs@30kHz SCS) should be added to FG 48-1, or change the FG 48-2 to report either with bandwidth reduction (BW3/PR3+PR1) or without bandwidth reduction.
· Suggest to change FG 48-2 as 
“Supported BB bandwidth for PxSCH:
   Candidate value set: {with BB bandwidth reduction for PxSCH, without BB bandwidth reduction for PxSCH }
-  For eRedCap capable of with bandwidth reduction: for PDSCH and PUSCH, the maximum number of PRBs that the UE can be scheduled per slot or per hop is 25 PRBs at 15kHz SCS and 12 PRBs at 30kHz SCS and vLayers·Qm·f >= X. For PUSCH, resource allocation is not expected to span a bandwidth of more than the above number of PRBs per slot or per hop.
-  For eRedCap capable of without bandwidth reduction: for PDSCH and PUSCH, the maximum bandwidth that UE can be scheduled is PRBs corresponding to 20MHz UE channel bandwidth and vLayers·Qm·f ≥ Y
”
· Suggest to add the following to FG 48-1
“Applying additional PDSCH processing time [1 ms] at 15kHz and [0.5 ms] at 30kHz when the scheduling of RAR PDSCH is larger than the maximum number of unicast PRBs that the UE can process per slot.
4. eRedCap UEs is not required to process a Msg4 PDSCH with a larger number of PRBs than 25 PRBs for 15 kHz SCS and 12 PRBs for 30 kHz SCS
”
· For FG 48-1, suggest to mark the sub-bullets that are exact the same as Rel-17 UE FG 28-1 in some particular color, so that it could save some efforts to discuss them. In our understanding, bullets 4 to 10 are the same. If any change to those bullets can be marked in red. 

	Rapporteur (Ericsson)
	To address some of the comments received in this document and in the Tuesday online session, perhaps the following restructuring of the FGs can be considered:

	Features
	Index
	Feature group
	Components
	Prerequisite feature groups
	Need for the gNB to know if the feature is supported
	Applicable to the capability signalling exchange between UEs (Sidelink WI only)”.
	Consequence if the feature is not supported by the UE
	Type
(the ‘type’ definition from UE features should be based on the granularity of 1) Per UE or 2) Per Band or 3) Per BC or 4) Per FS or 5) Per FSPC)
	Need of FDD/TDD differentiation
	Need of FR1/FR2 differentiation
	Capability interpretation for mixture of FDD/TDD and/or FR1/FR2
	Note
	Mandatory/Optional

	48. NR_redcap_enh
	48-1
	RedCap UE with reduced peak data rate and reduced baseband bandwidth in FR1
	The following components are the same as for supportOfRedCap-r17 (28-1):
1. Maximum FR1 RedCap UE bandwidth is 20 MHz.
3. Early indication of RedCap UE in Msg.1 for 4-step RACH
4. Separate initial UL BWP for RedCap UEs
- It includes the configuration(s) needed for RedCap UE to perform random access
- Enabling/disabling of frequency hopping for common PUCCH resources
5. Separate initial DL BWP for RedCap UEs
- It includes CSS/CORESET for random access
- For separate initial DL BWP used for paging, CD-SSB is included
- For separate initial DL BWP only used for RACH, SSB may or may not be included
- For separate initial DL BWP used in connected mode as BWP#0 configuration option 1, CD-SSB is included
6. 1 UE-specific RRC configured DL BWP per carrier
7. 1 UE-specific RRC configured UL BWP per carrier
8. RRC reconfiguration of any parameters related to BWP
9. UE-specific RRC configured DL BWP with CD-SSB or NCD-SSB
10. NCD-SSB based measurements in RRC-configured DL BWP

The following components are new compared to supportOfRedCap-r17 (28-1):
11. DL/UL peak data rate target of 10 Mbps [FFS whether fixed or minimum]
12. Maximum number of PDSCH/PUSCH PRBs that can be scheduled for unicast (including Msg3/MsgA PUSCH and Msg4 PDSCH) per slot of 25 PRBs for 15 kHz SCS and 12 PRBs for 30 kHz SCS
13. Relaxed random access processing time [details FFS]

	
	Y
	
	Network assumes the UE is not a RedCap UE with reduced peak data rate and reduced baseband bandwidth in FR1.
	Per UE
	No
	No (FR1 only)
	
	A UE supporting this FG is not required to support FG 6-1.
A UE supporting this FG is not allowed to support FG 28-1.
The specifications for a UE supporting FG 28-1 (‘RedCap UE’) also apply for a UE supporting this FG (FG 48-1) unless stated otherwise.
It is up to RAN2 whether/how to capture the capabilities for early indication of RedCap UE in Msg 3 and Msg A.
	Optional with capability signaling
UEs supporting Rel-18 eRedCap UE complexity reduction feature(s) indicate support of this FG instead of FG 28-1 (supportOfRedCap-r17).

	48. NR_redcap_enh
	48-2
	RedCap UE with reduced peak data rate without reduced baseband bandwidth in FR1
	The capabilities of FG 48-2 are the same as for FG 48-1 except that the following restriction does not apply:

12. Maximum number of PDSCH/PUSCH PRBs that can be scheduled for unicast (including Msg3/MsgA PUSCH and Msg4 PDSCH) per slot of 25 PRBs for 15 kHz SCS and 12 PRBs for 30 kHz SCS

	48-1
	Y
	
	Network assumes the UE is not a RedCap UE with reduced peak data rate without reduced baseband bandwidth in FR1.
	Per UE
	No
	No (FR1 only)
	
	
	Optional with capability signaling


 

	Nordic 
	We support only the case where Opt. 2 is the baseline feature. 

	Moderator
	Companies are encouraged to check and provide the view on the updated FG 48-1/2 from Rapporteur

	FUTUREWEI
	We support this proposal. Typo for component #13 in 48-1 (time -> timeline)
Clarification about component 12 in 48-2. During initial access, the limitation in component 12 applies. In connected state, component 12 does not apply

	vivo
	We are fine with the FG structure for the Rel-18 eRedCap.
About the component 11 DL/UL peak data rate target of 10 Mbps [FFS whether fixed or minimum], we think the 10Mbps is the target, the features that can achieve this should be the component. So, for BW3/PR3 +PR1,”The constraint of vLayers·Qm·f [=] 4 is relaxed to vLayers·Qm·f [=] [X]” should also be captured as component.   


	Qualcomm
	
It is premature to define the “Type” as “Per UE” at this time. There are benefits of using “Per band” for Rel-18 eRedCap UE as provided below. 
· It is beneficial for the legacy NW which supports 5MHz channel BW, e.g., band n51 or n76, as eRedCap UE can access the NW without being upgraded to Rel-18 by reporting UE capability as a regular UE. (not possible if reported as “Per UE”)
· It can allow the regular non-RedCap UE to declare itself as eRedCap UE for some bands
· It can simplify IODT testing and avoid negative interaction with UE testing on some bands, e.g., NTN or unlicensed spectrum

We prefer to have it as “Per band” or leave it open for now by having “FFS: Per UE or Per band” and discuss further.


	NTT DOCOMO
	We support the updated proposal by Rapporteur in general. Based on the agreement so far, it is not crystal clear whether component 12 in FG49-1 should be applied for UE supporting FG48-2 during initial access. Thus, for now we are fine with this description.
In addition, FFS on the proposal 2-1 (i.e., FFS whether to add additional components) can be added.

	Moderator
	Proposal is updated based on the Rapporteur input and comments

Regarding the comment from FW, moderator thinks following should be clarified at first in AI 9.6 since this has not been discussed in RAN1.
“During initial access, the limitation in component 12 applies. In connected state, component 12 does not apply”


Proposal 2-1a:
· Introduce following FGs
	48. NR_redcap_enh
	48-1
	RedCap UE with reduced peak data rate and reduced baseband bandwidth in FR1
	The following components are the same as for supportOfRedCap-r17 (28-1):
1. Maximum FR1 RedCap UE bandwidth is 20 MHz.
3. Early indication of RedCap UE in Msg.1 for 4-step RACH
4. Separate initial UL BWP for RedCap UEs
- It includes the configuration(s) needed for RedCap UE to perform random access
- Enabling/disabling of frequency hopping for common PUCCH resources
5. Separate initial DL BWP for RedCap UEs
- It includes CSS/CORESET for random access
- For separate initial DL BWP used for paging, CD-SSB is included
- For separate initial DL BWP only used for RACH, SSB may or may not be included
- For separate initial DL BWP used in connected mode as BWP#0 configuration option 1, CD-SSB is included
6. 1 UE-specific RRC configured DL BWP per carrier
7. 1 UE-specific RRC configured UL BWP per carrier
8. RRC reconfiguration of any parameters related to BWP
9. UE-specific RRC configured DL BWP with CD-SSB or NCD-SSB
10. NCD-SSB based measurements in RRC-configured DL BWP

The following components are new compared to supportOfRedCap-r17 (28-1):
11. DL/UL peak data rate target of 10 Mbps [FFS whether fixed or minimum]. The constraint of vLayers·Qm·f >= 4 is relaxed to vLayers·Qm·f [>= X]
12. Maximum number of PDSCH/PUSCH PRBs that can be scheduled for unicast (including Msg3/MsgA PUSCH and Msg4 PDSCH) per slot of 25 PRBs for 15 kHz SCS and 12 PRBs for 30 kHz SCS
13. Relaxed random access processing timeline [details FFS]

	
	Y
	
	Network assumes the UE is not a RedCap UE with reduced peak data rate and reduced baseband bandwidth in FR1.
	[Per UE]
	[No]
	[No] (FR1 only)
	
	A UE supporting this FG is not required to support FG 6-1.
A UE supporting this FG is not allowed to support FG 28-1.
The specifications for a UE supporting FG 28-1 (‘RedCap UE’) also apply for a UE supporting this FG (FG 48-1) unless stated otherwise.
It is up to RAN2 whether/how to capture the capabilities for early indication of RedCap UE in Msg 3 and Msg A.
	Optional with capability signaling
UEs supporting Rel-18 eRedCap UE complexity reduction feature(s) indicate support of this FG instead of FG 28-1 (supportOfRedCap-r17).

	48. NR_redcap_enh
	48-2
	RedCap UE with reduced peak data rate without reduced baseband bandwidth in FR1
	The capabilities of FG 48-2 are the same as for FG 48-1 except that the following restriction does not apply:

12. Maximum number of PDSCH/PUSCH PRBs that can be scheduled for unicast (including Msg3/MsgA PUSCH and Msg4 PDSCH) per slot of 25 PRBs for 15 kHz SCS and 12 PRBs for 30 kHz SCS

Component 11 is different from FG 48-1 as: DL/UL peak data rate target of 10 Mbps [FFS whether fixed or minimum]. The constraint of vLayers·Qm·f >= 4 is relaxed to vLayers·Qm·f [>= Y]
	48-1
	Y
	
	Network assumes the UE is not a RedCap UE with reduced peak data rate without reduced baseband bandwidth in FR1.
	[Per UE]
	[No]
	[No] (FR1 only)
	
	
	Optional with capability signaling





	CMCC
	Agree with the moderator that the following was not discussed and agreed before, and our understanding of the RAN#99 agreements is to confirm that there are no separate EIs between PR1 and BW3/PR3+P1.
“During initial access, the limitation in component 12 applies. In connected state, component 12 does not apply”

For the following component, if the RAR PDSCH is smaller than 5MHz, there is no relax. So it more accurate to say
13. Relaxed random access processing timeline when the scheduling of RAR PDSCH larger than the maximum number of unicast PRBs that the UE can process per slot [details FFS]

	Moderator
	Following was agreed in this meeting.

Agreement
· Introduce following FGs
	48. NR_redcap_enh
	48-1
	RedCap UE with reduced peak data rate and reduced baseband bandwidth in FR1
	The following components are the same as for supportOfRedCap-r17 (28-1):
1. Maximum FR1 RedCap UE bandwidth is 20 MHz.
3. Early indication of RedCap UE in Msg.1 for 4-step RACH
4. Separate initial UL BWP for RedCap UEs
- It includes the configuration(s) needed for RedCap UE to perform random access
- Enabling/disabling of frequency hopping for common PUCCH resources
5. Separate initial DL BWP for RedCap UEs
- It includes CSS/CORESET for random access
- For separate initial DL BWP used for paging, CD-SSB is included
- For separate initial DL BWP only used for RACH, SSB may or may not be included
- For separate initial DL BWP used in connected mode as BWP#0 configuration option 1, CD-SSB is included
6. 1 UE-specific RRC configured DL BWP per carrier
7. 1 UE-specific RRC configured UL BWP per carrier
8. RRC reconfiguration of any parameters related to BWP
9. UE-specific RRC configured DL BWP with CD-SSB or NCD-SSB
10. NCD-SSB based measurements in RRC-configured DL BWP

The following components are new compared to supportOfRedCap-r17 (28-1):
[11. DL/UL peak data rate target of 10 Mbps] 
12. Maximum number of PDSCH/PUSCH PRBs that can be scheduled for unicast per slot of 25 PRBs for 15 kHz SCS and 12 PRBs for 30 kHz SCS
13. Relaxed RAR-PDSCH processing timeline
FFS whether to add additional components
	
	Y
	
	Network assumes the UE is not a RedCap UE with reduced peak data rate and reduced baseband bandwidth in FR1.
	[Per UE]
	[No]
	[No] (FR1 only)
	
	A UE supporting this FG is not required to support FG 6-1.
A UE supporting this FG is not allowed to support FG 28-1.
The specifications for a UE supporting FG 28-1 (‘RedCap UE’) also apply for a UE supporting this FG (FG 48-1) unless stated otherwise.
It is up to RAN2 whether/how to capture the capabilities for early indication of RedCap UE in Msg 3 and Msg A.
	Optional with capability signaling
UEs supporting Rel-18 eRedCap UE complexity reduction feature(s) indicate support of this FG instead of FG 28-1 (supportOfRedCap-r17).

	48. NR_redcap_enh
	48-2
	RedCap UE with reduced peak data rate without reduced baseband bandwidth in FR1
	The capabilities of FG 48-2 are the same as for FG 48-1 except that the following restriction does not apply:

12. Maximum number of PDSCH/PUSCH PRBs that can be scheduled for unicast per slot of 25 PRBs for 15 kHz SCS and 12 PRBs for 30 kHz SCS
[13. Relaxed RAR-PDSCH processing timeline]
	48-1
	Y
	
	Network assumes the UE is not a RedCap UE with reduced peak data rate without reduced baseband bandwidth in FR1.
	[Per UE]
	[No]
	[No] (FR1 only)
	
	
	Optional with capability signaling







It is discussed in some contributions how to support Rel-17 RedCap optional FGs (i.e., FG28-1a and FG28-3) as follows. FG28-1a and FG28-3 have FG 28-1 as prerequisite FG and hence, it cannot be used for Rel-18 eRedCap UEs as is. As mentioned in a number of companies, the most straightforward way is to introduce new FGs for Rel-18 eRedCap, and hence, following proposal is made.
· RRC-configured DL BWP without CD-SSB or NCD-SSB (FG28-1a for FG 28-1)
· Introduce new FG: QC, DCM
· Add Rel-18 RedCap FG as prerequisite of FG28-1a: DCM
· HD-FDD (FG28-3 for FG 28-1)
· Introduce new FG: vivo, QC, DCM, Nordic
· Add Rel-18 RedCap FG as prerequisite of FG28-3: DCM

Proposal 2-2:
· Introduce following FGs
	48. NR_redcap_enh
	48-x
	RRC-configured DL BWP without CD-SSB or NCD-SSB
	RRC-configured DL BWP without CD-SSB or NCD-SSB
	FFS
	Yes
	
	
	Per band
	N/A
	FR1 only
	
	
	Optional with capability signaling

	48. NR_redcap_enh
	48-y
	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
	FFS
	Yes
	
	
	Per band
	FDD only
	FR1 only
	
	
	Optional with capability signaling



	Company
	Comment

	NTT DOCOMO
	We support Proposal 2-2.

	vivo
	We are fine with above proposal.

	Ericsson
	The most straightforward approach seems to be to update the prerequisite for FGs 28-1a and 28-3 from “28-1” to “28-1 or 48-1” rather than adding the proposed new FGs, or is there some problem with that approach?

	Qualcomm
	We support the proposal 2-2. We are also fine with the proposal by Ericsson if it is allowed.

	Spreadtrum
	OK with the proposal.

	Nokia, NSB
	Support the Ericsson proposal

	Moderator
	Most companies are fine with the proposals 

Proposal 2-2-a:
· Introduce following FGs
	48. NR_redcap_enh
	48-x3
	RRC-configured DL BWP without CD-SSB or NCD-SSB
	RRC-configured DL BWP without CD-SSB or NCD-SSB
	FFS48-1
	Yes
	
	
	Per band
	N/A
	FR1 only
	
	
	Optional with capability signaling

	48. NR_redcap_enh
	48-y4
	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
	FFS48-1
	Yes
	
	
	Per band
	FDD only
	FR1 only
	
	
	Optional with capability signaling





	Ericsson
	If we introduce the proposed new FGs (48-3 and 48-4) for this legacy functionality, perhaps RAN2 will feel inclined to introduce new UE capability signaling for this legacy functionality, which does not seem necessary to us. Therefore, we think it seems more straightforward to just introduce FGs for the new functionality (48-1 and 48-2) and update the Prerequisite for the old FGs (28-1a and 28-3) from “28-1” to “28-1 or 48-1” (unless there is some specific reason why this would not be a good idea).

	CMCC
	Fine with the proposal, also OK with Ericsson’s proposal if this is concerned by RAN2.

	Nordic 
	We would like to add additional optional capability for 2UL unicast DCIs in the same slot, for which   
FG 48-y4 would be pre-requisite. 


	Moderator
	In addition to the Proposal 2-2-a, alternative proposal is made based on the comments from some companies. Companies are encouraged to provide view for these two proposals

Alternative Proposal 2-2-b:
· In the LS to RAN2 for Rel-18 UE features for NR, ask RAN2 to update the prerequisite FGs for FGs 28-1a and 28-3 as: 28-1 or 48-1



	Ericsson
	Thank you for the alternative proposal. We prefer Proposal 2-2-b since to our understanding no changes to the functionality of FG 28-1a/28-3 are expected, so they can be used as is by FG 48-1 UEs. 

	FUTUREWEI
	We would like to reuse existing features whenever possible. However, we do not feel it is necessary to send a specific LS but we can identify this as part of the normal LS

	vivo
	OK.

	Qualcomm
	We are fine with Proposal 2-2-b which is simpler.

	NTT DOCOMO
	We are fine with either original Proposal 2-2-a or Alternative Proposal 2-2-b.

	Moderator
	Seems Alternative Proposal 2-2-b can be acceptable to all. Note that RAN1 will send LS to RAN2 to inform the agreed RAN1 UE feature list. This proposal can be captured in the LS.

Alternative Proposal 2-2-b:
· In the LS to RAN2 for Rel-18 UE features for NR, ask RAN2 to update the prerequisite FGs for FGs 28-1a and 28-3 as: 28-1 or 48-1


	CMCC
	Support.

	Moderator
	Following was agreed in this meeting

Agreement
· In the LS to RAN2 for Rel-18 UE features for NR, ask RAN2 to update the prerequisite FGs for FGs 28-1a and 28-3 as: 28-1 or 48-1





Some companies discussed whether to support following optional capabilities for Rel-18 eRedCap UEs, which can be discussed after some progress is made for the peak rate reduction in AI 9.6.1.
· 256QAM
· Not support: vivo
· FFS: E///
· 2 DL MIMO layers / 2 Rx branches
· Optional: vivo
· FFS: E///
· Peak rate scaling factor > 0.4
· FFS: E///


3. Conclusions
Following agreements were made int this meeting.

Agreement
· Introduce following FGs
	48. NR_redcap_enh
	48-1
	RedCap UE with reduced peak data rate and reduced baseband bandwidth in FR1
	The following components are the same as for supportOfRedCap-r17 (28-1):
1. Maximum FR1 RedCap UE bandwidth is 20 MHz.
3. Early indication of RedCap UE in Msg.1 for 4-step RACH
4. Separate initial UL BWP for RedCap UEs
- It includes the configuration(s) needed for RedCap UE to perform random access
- Enabling/disabling of frequency hopping for common PUCCH resources
5. Separate initial DL BWP for RedCap UEs
- It includes CSS/CORESET for random access
- For separate initial DL BWP used for paging, CD-SSB is included
- For separate initial DL BWP only used for RACH, SSB may or may not be included
- For separate initial DL BWP used in connected mode as BWP#0 configuration option 1, CD-SSB is included
6. 1 UE-specific RRC configured DL BWP per carrier
7. 1 UE-specific RRC configured UL BWP per carrier
8. RRC reconfiguration of any parameters related to BWP
9. UE-specific RRC configured DL BWP with CD-SSB or NCD-SSB
10. NCD-SSB based measurements in RRC-configured DL BWP

The following components are new compared to supportOfRedCap-r17 (28-1):
[11. DL/UL peak data rate target of 10 Mbps] 
12. Maximum number of PDSCH/PUSCH PRBs that can be scheduled for unicast per slot of 25 PRBs for 15 kHz SCS and 12 PRBs for 30 kHz SCS
13. Relaxed RAR-PDSCH processing timeline
FFS whether to add additional components
	
	Y
	
	Network assumes the UE is not a RedCap UE with reduced peak data rate and reduced baseband bandwidth in FR1.
	[Per UE]
	[No]
	[No] (FR1 only)
	
	A UE supporting this FG is not required to support FG 6-1.
A UE supporting this FG is not allowed to support FG 28-1.
The specifications for a UE supporting FG 28-1 (‘RedCap UE’) also apply for a UE supporting this FG (FG 48-1) unless stated otherwise.
It is up to RAN2 whether/how to capture the capabilities for early indication of RedCap UE in Msg 3 and Msg A.
	Optional with capability signaling
UEs supporting Rel-18 eRedCap UE complexity reduction feature(s) indicate support of this FG instead of FG 28-1 (supportOfRedCap-r17).

	48. NR_redcap_enh
	48-2
	RedCap UE with reduced peak data rate without reduced baseband bandwidth in FR1
	The capabilities of FG 48-2 are the same as for FG 48-1 except that the following restriction does not apply:

12. Maximum number of PDSCH/PUSCH PRBs that can be scheduled for unicast per slot of 25 PRBs for 15 kHz SCS and 12 PRBs for 30 kHz SCS
[13. Relaxed RAR-PDSCH processing timeline]
	48-1
	Y
	
	Network assumes the UE is not a RedCap UE with reduced peak data rate without reduced baseband bandwidth in FR1.
	[Per UE]
	[No]
	[No] (FR1 only)
	
	
	Optional with capability signaling




Agreement
· In the LS to RAN2 for Rel-18 UE features for NR, ask RAN2 to update the prerequisite FGs for FGs 28-1a and 28-3 as: 28-1 or 48-1

References
[1]	R1-2304337	Initial input on UE features for Rel-18 eRedCap	Rapporteur (Ericsson)
[2]	R1-2304361	Discussion on UE features for R18 RedCap	FUTUREWEI
[3]	R1-2304512	Discussion on UE features for R18 eRedCap	vivo
[4]	R1-2304795	On support of legacy features for Rel-18 eRedCap UEs	Ericsson
[5]	R1-2305372	UE featuers for eRedCap	Qualcomm Incorporated
[6]	R1-2305457	Rel-18 RedCap UE features	OPPO
[7]	R1-2305544	UE features for eRedcap	Samsung
[8]	R1-2305623	Discussion on UE features for eRedCap	NTT DOCOMO, INC.
[9]	R1-2305662	UE features for eRedCap	MediaTek Inc.
[10]	R1-2305723	Initial views on UE features for eRedCap	Nokia, Nokia Shanghai Bell
[11]	R1-2305855	On eRedcap features	Nordic Semiconductor ASA
[12]	R1-2305928	UE features for eRedCap	Huawei, HiSilicon
[13]	R1-2304758	RedCap UE Complexity Reduction	Nokia, Nokia Shanghai Bell	(from AI 9.6.1)
[14]	R1-2304912	Discussion on further complexity reduction for eRedCap UEs	Xiaomi	(from AI 9.6.1)

image1.emf
Half-slot # 0 1 2 3 4 5 6 7 8 9 10 11

NR PDCCH

HARQ#1+2

1110000

HARQ#3+4

1110000

HARQ#5+6

1110000

HARQ#7+8

1110000

NR PUSCH HARQ#1 HARQ#1 HARQ#2 HARQ#2 HARQ#3 HARQ#4

GAP 0001111 0001111 0001111 0001111


image2.png
UE type as R18 cRedcap

UE type as R17 Redcap

e 4

Early indication s
needed at least for msg3,
FFSonmsgl




