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1 [bookmark: _GoBack]Introduction
[bookmark: _Hlk140565950]In RAN1#114 meeting, Rel-18 eRedCap UE features for FG48-1 and FG48-2 was discussed and agreed as shown in Appendix [1]. This contribution presents our view on the remaining issues for Rel-18 eRedCap UE features. 

2 Discussion 
There is one FFS whether to add additional components in FG48-1. Based on the agreements below, we think a new component related to the number of PRBs for Msg.3/Msg.A PUSCH and Msg.4 is needed for FG48-1. 
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.

Agreement@RAN1#112
· 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.

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.
Proposal 1: Add following component for FG48-1
· Maximum number of PRBs that can be scheduled for Msg4 PDSCH, Msg3 and MsgA PUSCH per slot or per hop of 25 PRBs for 15 kHz SCS and 12 PRBs for 30 kHz SCS.
Adding as new component is slightly preferred since it has less impact on for FG48-2. 

In addition, for component 12, the configured unicast PDSCH/PUSCH is missed, so following revision can be made. 
Proposal 2: Update component 12 for FG48-1 and FG48-2 as following
· 12. Maximum number of PDSCH/PUSCH PRBs that can be scheduled or configured for unicast per slot of 25 PRBs for 15 kHz SCS and 12 PRBs for 30 kHz SCS

2.1 FG48-2: RedCap UE with reduced peak data rate without reduced baseband bandwidth in FR1
Following RAN2 working assumption was made in RAN2#123 meeting [2]. 
	· Working assumption: No need to have separate cell barring for “eRedCap UE capable of 20MHz + PR1” and “eRedCap UE capable of BW3/PR3+ PR1”.



[bookmark: _Hlk145343226]For the text of “Component 13 in FG 48-1 is supported by FG 48-2 during initial access.” in FG48-2, we understand the RAN conclusion saying it is for initial access. However, for contention-based RACH in RRC connected mode, gNB still cannot distinguish the FG48-1 eRedCap UE and FG48-2 eRedCap UE, which is the same as initial access. It is not preferred to have separate handling and different UE behaviors for different RRC state. Therefore, we propose to delete the text for simplicity. 
Proposal 3: Update following component for FG48-2
· Component 13 in FG 48-1 is supported by FG 48-2 during initial access 

3 Conclusion
This contribution provides our views for UE features required for Rel-18 eRedCap. Following is the proposal summary. 

Proposal 1: Add following component for FG48-1
· Maximum number of PRBs that can be scheduled for Msg4 PDSCH, Msg3 and MsgA PUSCH per slot or per hop of 25 PRBs for 15 kHz SCS and 12 PRBs for 30 kHz SCS.
Proposal 2: Update component 12 for FG48-1 and FG48-2 as following
· 12. Maximum number of PDSCH/PUSCH PRBs that can be scheduled or configured for unicast per slot of 25 PRBs for 15 kHz SCS and 12 PRBs for 30 kHz SCS
Proposal 3: Update following component for FG48-2
· Component 13 in FG 48-1 is supported by FG 48-2 during initial access 
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Appendix on Rel-18 eRedCap UE features 
	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] corresponding 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
13. Relaxed RAR-PDSCH processing timeline of 1/0.5 ms for 15/30 kHz SCS when the RAR PDSCH and MsgB PDSCH (if supported) is larger than 25/12 PRBs for 15/30 kHz SCS
14. Network-configurable additional separate early indication in Msg1 for Rel-18 eRedCap UEs
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.
It is up to RAN2 whether/how to capture the capabilities for additional separate early indication of Rel-18 eRedCap UE in Msg 3 and Msg A PUSCH.
	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
	[bookmark: _Hlk145343095]Component 13 in FG 48-1 is supported by FG 48-2 during initial access.

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]
Component 11 in FG 48-1 does not apply and DL/UL peak data rate target of 10 Mbps corresponding to vLayers·Qm·f = 0.75 when vLayers = 1 and vLayers·Qm·f = 0.8 when vLayers = 2
	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




Appendix on Rel-17 RedCap UE features 
	Features
	Index
	Feature group
	Components
	[bookmark: _Hlk134457824]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)
	[bookmark: _Hlk134447627]Need of FDD/TDD differentiation
	[bookmark: _Hlk134447641]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
	
	[bookmark: _Hlk134447721]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



Appendix on RANP#99 agreements
	[bookmark: _Hlk131336248][bookmark: _Hlk130890307][bookmark: _Hlk130894054][bookmark: _Hlk134446128]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.
[bookmark: _Hlk130890377]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



