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[bookmark: _Ref124589705][bookmark: _Ref129681862]Introduction
With the normative phase for Rel-18 is nearing its end, the RAN1 chair indicated that feature discussions commence in RAN1#113[1]. Based on all the agreements [2], we provide our initial views on the R18 RedCap features. The discussion of the features follows the description of the work item [3] and a subsequent RAN#99 agreement [4].
Discussion
Background
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].
Framework
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

Conclusion
This contribution examined the FG proposal for RedCap UEs. A summary of the proposed FG is in the appendix.
Observation 1. If RAN and RAN1 remain deadlocked for PR1, the BW3/PR3 device would be the only Rel-18 RedCap UE
Proposal 1: Support a basic feature group for Rel-18 RedCap
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
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	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
	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
	
	
	
	






