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1 Introduction
At the RAN1#114bis meeting, it was agreed to update FGs for Rel-18 eRedCap UE feature as follows[1]. 
	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/configured for unicast per slot ofis 25 PRBs for 15 kHz SCS and is 12 PRBs for 30 kHz SCS
13. Relaxed 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
[bookmark: _Hlk149586758][bookmark: _Hlk149552175]15. Maximum number of Msg4 PDSCH PRBs that can be [decoded/scheduled] and maximum number of Msg 3 PUSCH PRBs and Msg A PUSCH PRBs (if supported) that can be [transmitted/scheduled] is 25 PRBs for 15 kHz SCS and is 12 PRBs for 30 kHz SCS
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

	48. NR_redcap_enh
	48-2
	RedCap UE with reduced peak data rate without reduced baseband bandwidth in FR1
	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/configured for unicast per slot of is 25 PRBs for 15 kHz SCS and is 12 PRBs for 30 kHz SCS

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



The framework of feature group structure was fixed but there are some FFS pints which need to be discussed. In this contribution, we discuss on the remaining discussion points on UE features for Rel-18 eRedCap.

2 Discussion on FGs for eRedCap
Component 15 in FG48-1
The component 15 in FG48-1 is captured with some brackets as follows;
15. Maximum number of Msg4 PDSCH PRBs that can be [decoded/scheduled] and maximum number of Msg 3 PUSCH PRBs and Msg A PUSCH PRBs (if supported) that can be [transmitted/scheduled] is 25 PRBs for 15 kHz SCS and is 12 PRBs for 30 kHz SCS

According to the current specification[2], component 15 in FG48-1 related UE procedures are captured as follows;.
	A UE is not required to process a PDSCH reception that is scheduled by a DCI format with CRC scrambled by a TC-RNTI over a number of PRBs that is larger than 25 PRBs for 15 kHz SCS, or larger than 12 PRBs for 30 kHz SCS, in a slot.
A UE that indicated FG 48-2 does not expect to transmit a PUSCH over a bandwidth that is larger than 25 PRBs for 15 kHz SCS, or larger than 12 PRBs for 30 kHz SCS, per hop in a slot, where the PUSCH is scheduled by RAR UL grant or by a DCI scrambled by a TC-RNTI, or is configured for a Type-2 random access procedure.



To align with the wording of the specification, for the part with the brackets in the component 15, “proceeded” is suitable for Msg4 PDSCH and “transmitted” is suitable for Msg3 and MsgA PUSCH.

Proposal 1: Component 15 in FG48-1 should be confirmed as follows;
15. Maximum number of Msg4 PDSCH PRBs that can be proceeded and maximum number of Msg 3 PUSCH PRBs and Msg A PUSCH PRBs (if supported) that can be transmitted is 25 PRBs for 15 kHz SCS and is 12 PRBs for 30 kHz SCS


Precluded component for FG48-2
At the RAN1#114 meeting, it was agreed that component 13 in FG48-1 is supported by FG48-2 during initial access.
	Agreement
· Component 13 in FG 48-1 is supported by FG 48-2 during initial access. Revisit component 13 for FG 48-2 if RAN2 agrees on differentiation of barring for Rel-18 eRedCap UEs



In addition, it was discussed in post RAN1#114 e-mail discussion for TS38.213 CR whether BW reduction for Msg3/A PUSCH and Msg4/B PDSCH which is expected by UE not supporting FG48-2 should be applied for UE supporting FG48-2 but no consensus was achieved. Related to the discussion for CR, it should be discussed whether the component 15 in FG48-1 is supported by FG48-2 similar to component 13. In our view, it should be discussed in maintenance session first as we discuss in [4].

Proposal 2: Discuss whether component 15 in FG48-1 should be supported by FG48-2.


Additional component in FG48-1
Based on the discussion so far, we don’t see the strong need to add additional components in FG48-1. However, according to the above UE feature list, it is still captured as FFS in FG48-1. Rel-18 eRedCap was declared as complete at the RAN1#114 meeting and the completion level in RAN1 is captured as 100% in SR[5]. We can discuss additional components if necessary, but considering that this WI is completed and the current components seem sufficiently capturing the features for FG48-1, we propose to remove the FFS from FG48-1.

Proposal 3: Remove “FFS whether to add additional components” in FG48-1.


UE features for MBS
At the previous RAN1 meetings, the following agreements were made for MBS related procedures.
	Agreement:
· For UE BB bandwidth reduction, the number of PRBs scheduled in DCI can be larger than 25 PRBs for 15 kHz SCS and 12 PRBs for 30 kHz SCS for:
· Broadcast MBS PDSCH without any PDSCH in next slot
· Broadcast MBS PDSCH without MBS PDSCH repetition
Agreement:
For a UE with BB bandwidth reduction, for multicast MBS specified in Rel-17, the number of PRBs scheduled in DCI is not larger than 25/15 PRBs for 15/30 kHz SCS (irrespective of whether HARQ feedback is enabled or disabled).



[bookmark: _Hlk149588747]For legacy UEs, the basic MBS features for broadcast and multicast are specified as follows;
	33. NR_MBS
	33-1
	Broadcast
	1. Support of group-common PDCCH/PDSCH for broadcast with CRC scrambled by MCCH-RNTI.
2. Support of group-common PDCCH/PDSCH for broadcast with CRC scrambled by G-RNTI(s) for MTCH.
3. Support of CFR configuration for broadcast.
4. Support of CORESET and common search space for broadcast.
5. Support of DCI format 4_0 with CRC scrambled with G-RNTI/MCCH-RNTI for broadcast.
6. Support of inter-slot TDM between unicast PDSCH and MCCH group-common PDSCH or MTCH group-common PDSCH, or between MCCH group-common PDSCH and MTCH group-common PDSCH, or among unicast PDSCH and MCCH group-common PDSCH and MTCH group-common PDSCH in different slots.
7. Support MCCH change notification indication via DCI.
8. support of higher layer configured slot-level repetition up to 8 for MTCH
9. One G-RNTI per UE is supported for broadcast reception
10. Support of FDMed MCCH and PBCH
11. Support of up to 64QAM for FR1/FR2

	33. NR_MBS
	33-2
	Dynamic scheduling for multicast for PCell
	1. Support of group-common PDCCH/PDSCH for multicast with CRC scrambled by G-RNTI for PCell.
2. Support of CFR configuration for multicast.
3. Support of CORESET and common search space configuration for multicast.
4. Support of DCI format 4_1 with CRC scrambled with G-RNTI for multicast.
5. Support of inter-slot TDM between group-common PDSCH for multicast and other PDSCHs in different slots.
6. Support {2, 4, 8} times semi-static slot-level repetition for group-common PDSCH for multicast



Considering that eRedCap UE with BB BW reduction cannot support basic features for MBS as it is, it may be necessary to introduce some separate FGs. For example, basic UE features for broadcast MBS are specified as FG33-1 which is optional feature without capability signalling. According to FG33-1, a UE shall support the decode of unicast PDSCH and /or broadcast MBS PDSCHs in consecutive slots as captured in component 6 regardless of its BW. In addition, a UE shall support higher layer configured repetition as capture in component 8 regardless of its BW. However, eRedCap UE cannot support these components as it is, and hence it may need to be clarified how eRedCap UE can report the support of basic features of broadcast MBS.
Similarly, basic features for multicast MBS PDSCH are specified in FG33-2 and slot-level repetition is included in the FG while eRedCap UE cannot support the repetition of multicast MBS PDSCH.
Therefore, it should be clarified how to report the MBS basic features for eRedCap UE with BB BW reduction.

Proposal 4: Discuss how to report the MBS basic features for eRedCap UE with BB BW reduction.
· Alt.1: Introduce separate FGs for eRedCap UE.
· Alt.2: Reuse existing FG33-1 and 33-2 for eRedCap UE and the scheduling restriction on MBS PDSCHs are applied if a UE report only FG48-1.


In addition to the basic features of MBS, it should be discussed as well for UE features of the case when unicast PDSCH and MBS PDSCH are FDMed in a slot.
At the last RAN1 meeting, it was agreed to support FDM between unicast PDSCH and MBS PDSCH depending on the UE capability if total number of RBs does not exceed that UE can process.
	Agreement: 
· An eRedCap UE with bandwidth reduction, depending on indicated UE capability, the UE can decode a PDSCH for MBS broadcast and a PDSCH for unicast with the two PDSCH partially or fully overlapping in time in non-overlapping PRBs, if the total number of PRBs does not exceed the maximum number of PRBs that the UE can receive or process per slot.

Agreement: 
· An eRedCap UE with bandwidth reduction, depending on indicated UE capability, the UE can decode a PDSCH for MBS multicast and a PDSCH for unicast with the two PDSCH partially or fully overlapping in time in non-overlapping PRBs, if the total number of PRBs does not exceed the maximum number of PRBs that the UE can receive or process per slot.



For legacy UEs, the corresponding UE features are specified as follows;
	33. NR_MBS
	33-1-2
	FDM-ed unicast PDSCH and group-common PDSCH for broadcast
	1. Support FDM between one unicast PDSCH and one group-common PDSCH for broadcast in RRC CONNECTED mode in a slot.

	 33. NR_MBS
	33-3-2
	FDM-ed unicast PDSCH and one group-common PDSCH for multicast
	1. Support FDM between one unicast PDSCH and one group-common PDSCH for multicast in RRC CONNECTED mode in a slot.



Similar to the basic features of MBS, it should be clarified whether the FG33-1-2/33-3-2 can be simply reused for eRedCap UE with BB BW reduction.

Proposal 5: Discuss how to report the MBS basic features for eRedCap UE with BB BW reduction.
· Alt.1: Introduce separate FGs for eRedCap UE.
· Alt.2: Reuse existing FG33-1 and 33-2 for eRedCap UE and the scheduling restriction on MBS PDSCHs are applied if a UE report only FG48-1.


3 Conclusion
In this contribution, we presented our views on UE features for Rel-18 eRedCap. Based on the discussion, following proposals were made.

Proposal 1: Component 15 in FG48-1 should be confirmed as follows;
15. Maximum number of Msg4 PDSCH PRBs that can be proceeded and maximum number of Msg 3 PUSCH PRBs and Msg A PUSCH PRBs (if supported) that can be transmitted is 25 PRBs for 15 kHz SCS and is 12 PRBs for 30 kHz SCS

Proposal 2: Discuss whether component 15 in FG48-1 should be supported by FG48-2.

Proposal 3: Remove “FFS whether to add additional components” in FG48-1.

Proposal 4: Discuss how to report the MBS basic features for eRedCap UE with BB BW reduction.
· Alt.1: Introduce separate FGs for eRedCap UE.
· Alt.2: Reuse existing FG33-1 and 33-2 for eRedCap UE and the scheduling restriction on MBS PDSCHs are applied if a UE report only FG48-1.

Proposal 5: Discuss how to report the MBS basic features for eRedCap UE with BB BW reduction.
· Alt.1: Introduce separate FGs for eRedCap UE.
· Alt.2: Reuse existing FG33-1 and 33-2 for eRedCap UE and the scheduling restriction on MBS PDSCHs are applied if a UE report only FG48-1.
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