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1   [bookmark: OLE_LINK3]Introduction
[bookmark: OLE_LINK9]In RAN1#113 meeting, UE features were discussed for Rel-18 eRedCap and the relevant feature group table was agreed [1]. In this contribution, we update the FG table based on the current agreements.
2   Discussion 
On early indication of eRedCap UEs, the agreements were reached as below in RAN1#113 [2].
	· [bookmark: OLE_LINK7]A network-configurable additional separate early indication in Msg1 for Rel-18 eRedCap UEs is supported.
· Additional early indication in MsgA PRACH is not supported.



Thus, the gNB can identify the eRedCap UE type via Msg1 or Msg3/MsgA PUSCH. The feature group of eRedCap should include support of separate early indication in Msg1 and Msg3/MsgA PUSCH for eRedCap UEs.
For UE BB bandwidth reduction, the maximum number of PRBs scheduled by unicast PDSCH and PUSCH is restricted to 25/12 PRBs for 15/30 KHz SCS. However, the bandwidth span is different between unicast PDSCH and PUSCH. The following description should be added in feature group table.
· For PUSCH, the resource allocation is not allowed to span a bandwidth of more than ~5 MHz per slot or per hop.
· For unicast PDSCH, the resource allocation is allowed to span a bandwidth of more than ~5 MHz per slot.
Regarding relaxed RAR-PDSCH processing timeline, RAN1 agreed the additional processing delay of 1/0.5 ms for 15/30 KHz SCS for eRedCap UEs, shown as below.
	· [bookmark: OLE_LINK37]For the “FFS: value(s) of X”,
· [bookmark: _GoBack]X = 1/0.5 ms for 15/30 kHz SCS



Hence for eRedCap, the UE is expected to have an additional processing delay of 1 ms for 15 KHz SCS and 0.5 ms for 30 KHz SCS if a PDSCH scheduled with RA-RNTI or MSGB-RNTI is larger than 25/12 PRBs for 15/30 kHz SCS.
On feature type, Rel-18 eRedCap should be the same as Rel-17 RedCap, i.e. the type of feature report is “Per UE”.    
[bookmark: OLE_LINK8]For peak data rate, the working assumption showed that the peak rate target is 10 Mbps regardless of what optional features the UE may support in RAN#100 meeting [5]. Based on peak data rate of 10 Mbps, according to the following agreements in RAN1#113, the UE with PR1 and BW3/PR3 will report that vLayers·Qm·f = 3.2 while the UE with standalone PR1 will report that vLayers·Qm·f = 0.75 [2]. 
	· For UE peak data rate reduction with UE BB bandwidth reduction,
· The 10-Mbps peak rate target corresponds to a vLayers·Qm·f  of 3.2
· For UE peak data rate reduction without UE BB bandwidth reduction,
· The 10-Mbps peak rate target corresponds to a vLayers·Qm·f  of 0.75
· This is assuming 20 MHz bandwidth in the 38.306 peak rate expression.



Thus, the constraint of vLayers·Qm·f >= 4 is relaxed to vLayers·Qm·f = 3.2 for the UE with peak data rate reduction and BB bandwidth reduction and  vLayers·Qm·f = 0.75 for the UE with standalone peak data rate reduction.
Based on agreements in RAN#99 meeting [3][4], the eRedCap UE type contains the following two UE capabilities:
· [bookmark: OLE_LINK2][bookmark: OLE_LINK1]The UE with peak data rate reduction (PR1) and UE baseband bandwidth reduction (BW3/PR3)
· The UE with peak data rate reduction without UE baseband bandwidth reduction
[bookmark: OLE_LINK17]That is, for eRedCap, peak data rate reduction is a mandatory capability and UE baseband bandwidth reduction is an optional capability. Consequently, the value of vLayers·Qm·f reported by UE can implicitly indicate to gNB whether the UE supports PR1+BW3/PR3 (FG 48-1) or standalone PR1 (FG 48-2) to reduce overhead of capability signaling. Wherein, vLayers·Qm·f=3.2 corresponds to PR1+BW3/PR3 and vLayers·Qm·f=0.75 corresponds to standalone PR1.
[bookmark: OLE_LINK14][bookmark: OLE_LINK4]Observation 1: The value of vLayers·Qm·f reported by UE can implicitly indicate whether the UE capability is PR1+BW3/PR3 or standalone PR1.
· [bookmark: OLE_LINK5]Value of 3.2 corresponds to PR1+BW3/PR3 and value of 0.75 corresponds to standalone PR1.
Proposal 1: The value of vLayers·Qm·f reported by UE is used to indicate FG 48-2.
[bookmark: _Toc42165607]Based on the above, the feature group table is updated as following.
	Features
	Index
	Feature group
	Components
	Prerequisite feature groups
	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
	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):
[bookmark: OLE_LINK20][11. DL/UL peak data rate target of 10 Mbps] 
- The constraint of vLayers·Qm·f >= 4 is relaxed to vLayers·Qm·f = 3.2.
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
[bookmark: OLE_LINK18]- For PUSCH, the resource allocation is not allowed to span a bandwidth of more than ~5 MHz per slot or per hop.
- For unicast PDSCH, the resource allocation is allowed to span a bandwidth of more than ~5 MHz per slot.
13. Relaxed RAR-PDSCH processing timeline
- The UE is expected to have an additional processing delay of 1 ms for 15 KHz SCS and 0.5 ms for 30 KHz SCS if a PDSCH scheduled with RA-RNTI or MSGB-RNTI is larger than 25/12 PRBs for 15/30 kHz SCS.

14. Support a network-configurable separate early indication in Msg1 and Msg3/MsgA PUSCH for eRedCap UEs.

	
	Y
	Network assumes the UE is not a RedCap UE with reduced peak data rate and reduced baseband bandwidth in FR1.
	[bookmark: OLE_LINK15][Per UE]
	[No]
	[bookmark: OLE_LINK16][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 Msg1, 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 thatfor the following restrictions does not apply:

Following component 12 is not applied.
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
- For unicast PUSCH, the resource allocation is not allowed to span a bandwidth of more than ~5 MHz per slot or per hop.
- For unicast PDSCH, the resource allocation is allowed to span a bandwidth of more than ~5 MHz per slot.
Component 11 is different from FG 48-1 as:  DL/UL peak data rate target of 10 Mbps. 
- The constraint of vLayers·Qm·f >= 4 is relaxed to vLayers·Qm·f = 0.75.

[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



Proposal 2: Consider the updated feature group table for eRedCap.
3   Conclusion
In this contribution, we update the eRedCap FG table based on the current agreements and give the following observation and proposals.
Observation: The value of vLayers·Qm·f reported by UE can implicitly indicate whether the UE capability is PR1+BW3/PR3 or standalone PR1.
· Value of 3.2 corresponds to PR1+BW3/PR3 and value of 0.75 corresponds to standalone PR1.
Proposal 1: The value of vLayers·Qm·f reported by UE is used to indicate FG 48-2.
Proposal 2: Consider the updated feature group table for eRedCap.
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