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1. [bookmark: _Ref115132664]Introduction
[bookmark: _Hlk95727305]The eRedCap work item was agreed in RAN#97 and further revised in RAN#98 with the following objectives as given below [1].
	
4.1	Objective of Core part WI

Power saving/energy efficiency enhancements
· Enhanced eDRX in RRC_INACTIVE (>10.24s) [RAN2, RAN3, RAN4]
· Note that this objective requires SA2, CT1 and CT4 involvement
Complexity/cost reduction
· Further reduced UE complexity in FR1 [RAN1, RAN2, RAN4]
· UE BB bandwidth reduction
· 5 MHz BB bandwidth only for PDSCH (for both unicast and broadcast) and PUSCH, with 20 MHz RF bandwidth for UL and DL
· The other physical channels and signals are still allowed to use a BWP up to the 20 MHz maximum UE RF+BB bandwidth.
· Support additional separate early indication(s) [RAN1, RAN2]
· UE peak data rate reduction
· Relaxation of the constraint (vLayers·Qm·f ≥ 4) for peak data rate reduction
· The relaxed constraint is, e.g., 1 (instead of 4).
· The parameters (vLayers, Qm, f) can be as in Rel-17 RedCap.
· Both 15 kHz SCS and 30 kHz SCS are supported.
· Aim to define at most one Rel-18 RedCap UE type for further UE complexity reduction.
· 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.



	Notes:
· The work defined as part of this WI is not to overlap with LPWA use cases.
· Coexistence with non-RedCap UEs and Rel-17 RedCap UEs should be ensured.
· This WI considers all applicable duplex modes unless otherwise specified.
Check in RAN#99 regarding:
· Whether UE peak data rate reduction for UE is limited only with UE BB bandwidth reduction or standalone



In addition, there was additional endorsement on the scope of Rel-18 eRedCap in RAN#99 as given below while the WID has not been updated.
	
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




In this contribution, we discuss our views on UE features for Rel-18 eRedCap based on RAN1 agreements made so far [2].  
2. UE features
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.
· 

· 
3. Conclusion
Based on discussions in section 2, we have following proposal:

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