3GPP TSG RAN WG1 #116			R1-2401514
Athens, Greece, February 26th – March 1st, 2024

[bookmark: Source]Agenda item:	8.12.5
Source: 	Moderator (NTT DOCOMO, INC.)
Title: 	Summary of discussion on UE features for eRedCap
[bookmark: DocumentFor]Document for:	Discussion and Decision
1. Introduction
This document summarizes contributions submitted to AI 8.12.5 regarding UE features for eRedCap.
According to the updated UE features list agreed in RAN1#115 [1], there are following feature groups for eRedCap.
· [bookmark: _Hlk85011108]FGs for further reduced UE complexity in FR1
· 48-1	RedCap UE with reduced peak data rate and reduced baseband bandwidth in FR1
· 48-2	RedCap UE with reduced peak data rate without reduced baseband bandwidth in FR1


- 17/22 -
2. FGs for further reduced UE complexity in FR1
In [1], FGs for further reduced UE complexity in FR1 are captured as below.
	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/configured for unicast is 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
15. Maximum number of Msg4 PDSCH PRBs, which is scheduled by DCI scrambled by a TC-RNTI, that can be decoded and maximum number of Msg 3 PUSCH PRBs and Msg A PUSCH PRBs (if supported), which 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,  that can be transmitted is 25 PRBs for 15 kHz SCS and is 12 PRBs for 30 kHz SCS
	
	Y
	
	Network assumes the UE is not a RedCap UE with reduced peak data rate and reduced baseband bandwidth in FR1.
	Per UE
	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
	The capabilities of FG 48-2 are the same as for FG 48-1 with following exceptions

Component 11 in FG 48-1 does not apply for FG 48-2, and instead FG 48-2 has 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
Component 12 in FG 48-1 does not apply for FG 48-2.
Component 13 in FG 48-1 is supported by FG 48-2 only for CBRA.
	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
	FR1 only
	
	
	Optional with capability signaling




Following inputs are provided in contributions for the RAN1#116 meeting.
	[2]
	Nokia, Nokia Shanghai Bell
	In our view there is no need for further discussions on eRedCap UE features.

	[3]
	vivo
	Following agreement was made in RAN1#115 meeting:
Agreement: 
Adopt the following TP for TS 38.213 clause 17.1A:
	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.



For contention based random access, the gNB cannot identify the FG48-1 and FG48-2 eRedCap UE. Therefore, component 15 in FG 48-1 should also be applied to FG48-2 eRedCap UEs.  
Proposal 1: Modify last component for FG 48-2 as following:
· Component 13 and Component 15 in FG 48-1 is supported by FG 48-2 only for CBRA.

	[4]
	Ericsson
	[bookmark: _Hlk71539747]For eRedCap UEs supporting MBS, it needs to be discussed whether to introduce separate FGs for eRedCap UEs with UE baseband bandwidth reduction (i.e., UEs supporting FG 48-1 but not FG 48-2) or reuse the existing FGs listed below.
	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

	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 dynamically scheduled unicast PDSCH and one dynamically scheduled group-common PDSCH for multicast in RRC CONNECTED mode in a slot.


	33. NR_MBS
	33-3-3
	Intra-slot TDM-ed unicast PDSCH and group-common PDSCH
	1. Support TDM between one unicast PDSCH and one group-common PDSCH in a slot.
2. Support TDM between M (M>1) TDMed unicast PDSCHs and one group-common PDSCH in a slot per CC
3. Support TDM among N (N>1) group-common PDSCHs in a slot per CC
4. Support TDM between K (K>1) TDMed unicast PDSCHs and L (L>1) TDMed group-common PDSCHs in a slot per CC
5. The UE maximum number of TDMed PDSCH receptions capability in a slot per CC is kept as for Rel-15/Rel-16, i.e., {2/4/7} based on UE FG5-11/5-11a/5-11b.
-	Note:  Group-common PDSCH(s) are counted as unicast PDSCH(s).
-	Note: The max number of (M+1), N, (K+L) are determined based on the numbers reported by FG5-11 and/or FG5-11a and/or FG5-11b.
6. up to one broadcast PDSCH is supported in a slot.
7. For any two consecutive slots n and n+1, if there are more than 1 broadcast/multicast/unicast PDSCH in either slot, whether to require the minimum time separation between starting time of any two broadcast/multicast/unicast PDSCHs within the duration of these slots is 4 OFDM symbol for 30kHz and 7 OFDM symbol for 60kHz



1. [bookmark: _Toc159027570][bookmark: _Toc159240018]For eRedCap UEs supporting MBS, discuss whether to introduce separate FGs for eRedCap UEs supporting UE baseband bandwidth reduction or reuse the existing FGs listed above.


	[5]
	Samsung
	The remaining issue is whether to introduce new FGs for MBS separated from existing MBS related UE features for Rel-18 eRedCap UE. And, in the last RAN1 meeting, the following agreement was made to support MBS for a reduced capability UE with BB bandwidth reduction.
	Agreement
TP #3 below is endorsed for TS 38.214 clause 5.1
	For a reduced capability UE that indicates supportOfRedCap-r18 but not indicating FG 48-2, if the UE is capable of receiving FDMed unicast and multicast/broadcast PDSCH per slot, the UE can decode the two PDSCHs, with the two PDSCHs partially or fully overlapping in time in non-overlapping PRBs, 
· if the total number of PRBs allocated is no more than 25 PRBs when configured with SCS µ = 0 or no more than 12 PRBs when configured with SCS µ = 1,
· otherwise the UE may skip decoding one of the two PDSCHs.





According to TR38.822 [1], MBS feature groups related to FDMed unicast and multicast/broadcast PDSCH were specified in FG 33-1-2/33-3-2 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.
	33-1

	33. NR_MBS
	33-3-2
	FDM-ed unicast PDSCH and one group-common PDSCH for multicast
	1. Support FDM between one dynamically scheduled unicast PDSCH and one dynamically scheduled group-common PDSCH for multicast in RRC CONNECTED mode in a slot.
	33-2, or at least one of {33-5-1a, 33-5-1f}


As shown in the agreement above, there is no scheduling restriction on the number of PRBs for FDMed unicast and multicast/broadcast. Regardless of whether the total number of PRBs for two FDMed PDSCHs is more than 25PRBs/12PRBs, the behavior of Rel-18 eRedCap UEs with BB bandwidth reduction is clearly specified. For example, if a UE indicates FG 48-1 but not indicating FG 48-2 and also indicates either FG 33-1-2 or 33-3-2, the UE can behave according the above agreement. It is also noted that there is no issue for a UE indicating FG 48-2 to support either FG 33-1-2 or 33-3-2. Therefore, Rel-18 eRedCap UEs also can support FG 33-1-2/33-3-2. Thus, existing MBS related features are sufficient to apply for Rel-18 eRedCap UEs, so there is no need to introduce MBS-related FGs for Rel-18 eRedCap UEs.
Proposal 1: For Rel-18 eRedCap UEs, there is no need to introduce MBS-related feature groups.


	[6]
	xiaomi
	MBS UE features specific for eRedCap 
In the last RAN1 meeting, some companies proposed to discuss MBS UE features specific to Rel-18 eRedCap UEs. Since the following feature groups in TR 38.822 have components associated with decoding in consecutive slots or slot-level repetition, these companies think it might not be supported by UEs with BB bandwidth reduction. 
	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



However, we believe that it is unnecessary to introduce any eRedCap-specific MBS UE features. It can be considered aa a consensus that MBS UE features related to consecutive slots scheduling or slot-level repetition, such as components 6 and 8 of FG 33-1, or components 5 and 6 of FG 33-2 as shown above, are applicable to FG 48-1 when the number of PRBs allocated for MBS PDSCH is no more than 25/12 PRBs for 15/30 kHz SCS. For cases that more than 25/12 PRBs are allocated to FG 48-1, the details specified in TS 38.213 Clause 17.1 are sufficient, and there is no need to express them again in the UE feature specifications. Additionally, if new basic MBS UE features are introduced for eRedCap to replace FG 33-1 and FG 33-2, many other MBS UE features would also need to be revisited. This is because FG 33-1 and FG 33-2 are considered prerequisite feature groups for these MBS UE features. In our view, it is unnecessary to bearer such a heavy workload for such an optional feature.
In addition, some companies also suggested adding the following FGs for eRedCap in the last RAN1 meeting. However, we believe separate new UE features are unnecessary for the two bullets. For example, if an eRedCap UE supports both FG 33-1 and FG 48-1, it is natural that the peak data rate of MBS PDSCH should be relaxed as well and the first bullet below is supported.    
· Support MBS for RedCap UE with reduced peak data rate and reduced baseband bandwidth in FR1
· Support MBS for RedCap UE with reduced peak data rate without reduced baseband bandwidth in FR1

Proposal 1: Don’t support to introduce eRedCap-specific MBS UE features.  

FDM-ed unicast PDSCH and MBS PDSCH
For simultaneous reception of unicast PDSCH and MBS PDSCH, the following agreements were achieved in the last RAN1 meeting. In this meeting, we need further discuss whether there is necessity to introduce separate UE capability singalings for FG 48-1 for FDMed unicast PDSCH and broadcast MBS PDSCH, or for FDMed unicast PDSCH and broadcast MBS PDSCH. 
	Agreement: [38.214]
· 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: [38.214]
· 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.




As below captured in TR 38.822, the FGs of FDMed unicast PDSCH and MBS PDSCH were introduced in Rel-17 for broadcast and multicast respectively. For simplify, FG 33-1-2 and FG 33-3-2 can be reused for eRedCap with BB bandwidth reduction. However, for UE supporting FG 48-1, FDMed unicast PDSCH and MBS PDSCH can only be supported under certain conditions, i.e., the total number of PRBs doesn’t exceed the maximum number of PRBs that the UE can receive or process per slot. As such, a note should be added to the components description of FG 33-1-2 and FG 33-3-2 for UEs supporting FG 48-1 to take this condition into consideration.      
	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.



Proposal 2: Reuse FG 33-1-2 and FG 33-3-2 for eRedCap UE with bandwidth reduction, and add a note to these two FGs to specify the limitation of the number of PRBs of FG 48-1.    

Multicast MBS with 2 layers and/or 256QAM
For Rel-17 multicast MBS, the following FGs were agreed and captured in TR 38.822. For eRedCap, it is necessary to revisit whether these FGs can be reused or not. 
	33. NR_MBS
	33-2g
	MIMO layers for multicast PDSCH
	Supported maximal number of MIMO layers for multicast PDSCH

	
	33-2i
	Supported maximal modulation order for multicast PDSCH
	1. For FR1, up to 1024QAM is supported, candidate values {256QAM, 1024QAM}
2. For FR2, up to 256QAM is supported, candidate values {64QAM, 256QAM}


	
	33-2j
	Supported maximum modulation order used for maximum data rate calculation for multicast PDSCH
	1. For FR1, up to 1024QAM is supported as maximum modulation order used for maximum data rate calculation for multicast PDSCH, candidate values {256QAM, 1024QAM}
2. For FR2, up to 256QAM is supported as maximum modulation order used for maximum data rate calculation for multicast PDSCH, candidate values {64QAM, 256QAM}




For eRedCap, the number of Rx branches is implicitly indicated by maxNumberMIMO-LayersPDSCH for unicast PDSCH. If 1 DL MIMO layer is indicated by eRedCap, then only 1 Rx branches is equipped by the eRedCap; if 2 DL MIMO layers is indicated by eRedCap, then 2 Rx branches is equipped by the eRedCap. With 1 Rx branch, it is hard for eRedCap to support 2 MIMO layers for multicast PDSCH. Therefore, it should be clarified that the maximal number of MIMO layers for multicast PDSCH should be less than or equal to that for unicast PDSCH. 
 For eRedCap, 256QAM is optional supported for unicast PDSCH with UE capability signaling. In our view, this conclusion can be reused for multicast PDSCH. Therefore, FG 33-2i can be reused by the eRedCap to indicate whether 256QAM is supported or not; if not indicated, then maximum modulation order is assumed as 64QAM.
In addition, as for maximum data rate calculation for eRedCap, the fixed peak data rate was agreed for eRedCap with FG 48-1 and FG 48-2 respectively as follows. However, according to FG 33-2j, the minimum modulation order for data rate calculation for multicast PDSCH in FR1 is 8. That is, with assuming both v and f equal to the minimum value i.e., 1 and 0.4 respectively, the product value is 3.2, which just equals the product value of FG 48-1. For FG 48-2, there is no appropriate maximum modulation order to match the relaxed maximum data rate as discussed in MBS UE features specific for eRedCap part in this section. Thus, it is reasonable for eRedCap not to apply FG 33-2j, and the peak data rate calculating related parameters for unicast PDSCH is also applicable for multicast MBS PDSCH. 
	Agreement: [38.306]
· 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.
· Note: This does not imply that downlink MIMO and 256 QAM are not supported

Agreement: [38.306]
· The UE needs to signal peak data rate 10-Mbps related parameters corresponding to vLayers, Qm and f.
· No new values for the above parameters will be introduced for Rel-18 eRedCap.
· For FG 48-2, when vLayers = 2, the peak rate target corresponds to a vLayers·Qm·f of 0.8 (instead of 0.75).




Proposal 3: For FG 33-2g of eRedCap, clarify that the maximal number of MIMO layers for multicast PDSCH should be less than or equal to that for unicast PDSCH. 
Proposal 4: For eRedCap, reuse FG 33-2i and change its default value to 64QAM if the corresponding UE capability signaling is not reported. 
Proposal 5: Don’t apply FG 33-2j to eRedCap. 

	[7]
	NTT DOCOMO
	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 supporting FG33-1 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 supporting FG33-1 shall support higher layer configured repetition as captured 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.

In our understanding, if a UE reports FG33-1/33-2 and reports itself as eRedCap UE via early indication or UE capability reporting, NW can interpret that scheduling restriction on MBS PDSCH should be applied to the UE. More specifically, for broadcast PDSCH, any other PDSCH/repetition of broadcast PDSCH in the consecutive slot can be scheduled only when the BW of broadcast PDSCH is no larger than 25/12 RBs for 15/30 kHz SCS when the UE reports itself as eRedCap UE via early indication for RRC IDLE state or the UE reports FG48-1 (but not FG48-2) for RRC CONNECTED state. For multicast PDSCH, the number of RBs should not be larger than 25/12 RBs for 15/30 kHz SCS when the UE reports FG48-1 (but not FG48-2).
With this understanding, NW can assume that eRedCap specific restriction should be applied on top of MBS features if a UE reports the support of both eRedCap feature and MBS feature without introducing new separate FGs. Therefore, we don’t see the strong need to introduce new FG to report MBS basic feature specific to eRedCap UE.

Proposal 1-1: For the reporting of the MBS basic features for eRedCap UE with BB BW reduction,
· Reuse existing FG33-1 and 33-2 for eRedCap UE, and the scheduling restriction on MBS PDSCHs is applied if a UE reports only FG48-1.


In addition to the basic features of MBS, it should be discussed as well for UE features related to peak rate reduction and the case when unicast PDSCH and MBS PDSCH are FDMed in a slot.
At the previous RAN1 meetings, 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.

Agreement
TP #3 below is endorsed for TS 38.214 clause 5.1
	For a reduced capability UE that indicates supportOfRedCap-r18 but not indicating FG 48-2, if the UE is capable of receiving FDMed unicast and multicast/broadcast PDSCH per slot, the UE can decode the two PDSCHs, with the two PDSCHs partially or fully overlapping in time in non-overlapping PRBs, 
· if the total number of PRBs allocated is no more than 25 PRBs when configured with SCS  = 0 or no more than 12 PRBs when configured with SCS  = 1,
· otherwise the UE may skip decoding one of the two PDSCHs.






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
	33-2g
	MIMO layers for multicast PDSCH
	Supported maximal number of MIMO layers for multicast PDSCH

	33. NR_MBS
	33-2i
	Supported maximal modulation order for multicast PDSCH
	1. For FR1, up to 1024QAM is supported, candidate values {256QAM, 1024QAM}
2. For FR2, up to 256QAM is supported, candidate values {64QAM, 256QAM}

	33. NR_MBS
	33-2j
	Supported maximum modulation order used for maximum data rate calculation for multicast PDSCH
	1. For FR1, up to 1024QAM is supported as maximum modulation order used for maximum data rate calculation for multicast PDSCH, candidate values {256QAM, 1024QAM}
2. For FR2, up to 256QAM is supported as maximum modulation order used for maximum data rate calculation for multicast PDSCH, candidate values {64QAM, 256QAM}

	 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 above FG33-1-2, 33-2g, 33-2i, 33-2j, 33-3-2 can be simply reused for eRedCap UE with BB BW reduction.

In our understanding, if a UE reports FG33-1-2, 33-2g, 33-2i, 33-2j, 33-3-2 and reports itself as eRedCap UE via early indication or UE capability reporting, NW can interpret that scheduling restriction on MBS PDSCH or restriction on peak rate should be applied to the UE. More specifically, if an eRedCap UE reports FG33-1-2/33-3-2, the UE may skip the decoding of one of the two PDSCHs when the total number of RBs for FDMed PDSCHs is larger than 25/12 RBs for 15/30 kHz SCS when the UE reports FG48-1 (but not FG48-2). For MIMO layer and modulation order, i.e., FG33-2g/33-2i/33-2j, invalid value for 10Mbps peak rate cannot be reported by the eRedCap UE. For example, 256QAM or 1024QAM cannot be supported for peak rate calculation especially for eRedCap UE supporting FG48-2 while 256QAM can be supported for eRedCap UE not supporting FG48-2. If MIMO layer and modulation order for multicast PDSCH are not reported, these for non-MBS PDSCH is applied for peak rate calculation by default.
With the above understanding, NW can assume that eRedCap specific restriction on FDMed PDSCHs should be applied on top of MBS features if a UE reports the support of both eRedCap feature and MBS feature without introducing new separate FGs. In addition, FG33-2g/33-2i/33-2j can be reused by eRedCap unless peak rate on eRedCap exceeds. Therefore, we don’t see the strong need to introduce new FG specific to eRedCap UE corresponding to above MBS related features.

Proposal 1-2: For the reporting of the MBS features related to FDM between unicast PDSCH and multicast/broadcast PDSCH for eRedCap UE with BB BW reduction,
· Reuse existing FG33-1-2, 33-2g, 33-2i, 33-2j and 33-3-2 for eRedCap UE, and the scheduling restriction on MBS PDSCHs is applied if a UE report only FG48-1.

	[8]
	Qualcomm Incorporated
	Based on agreement made in RAN1 #115 on Rel-18 eRedcap UE features, proposals on settling remaining issues and adding new components for Rel-18 eRedCap are provided in Table 1 by using color coding, where red texts are newly added/modified on top of what was agreed in RAN1 #115.
Proposal 1: adopt UE features for Rel-18 eRedCap provided in Table 1. 
[bookmark: _Ref134697442]Table 1: 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

	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 is 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
15. Maximum number of Msg4 PDSCH PRBs, which is scheduled by DCI scrambled by a TC-RNTI, that can be [decoded/scheduled] and maximum number of Msg 3 PUSCH PRBs and Msg A PUSCH PRBs (if supported), which 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,  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
	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
	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 with following exceptionsexcept that the following restriction does not apply:

12. Maximum number of PDSCH/PUSCH PRBs that can be scheduled/configured for unicast is 25 PRBs for 15 kHz SCS and is 12 PRBs for 30 kHz SCS

Component 11 in FG 48-1 does not apply for FG 48-2, and instead FG 48-2 has 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
Component 12 in FG 48-1 does not apply for FG 48-2.
Component 13 in FG 48-1 is supported by FG 48-2 only for CBRA.
	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
	FR1 only
	
	
	Optional with capability signaling

	48. NR_redcap_enh
	48-3a
	Support MBS for RedCap UE with reduced peak data rate and reduced baseband bandwidth in FR1
	1.Support broadcast MCCH/MTCH for eRedcap UE in RRC_IDLE/RRC_INACTIVE/RRC_CONNECTED states
2. Support multicast MTCH in RRC_CONNECTED state with 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).
[3. Support multicast MCCH/MTCH in RRC_INACTIVE state]

	
	Yes
	
	
	Per band
	N/A
	FR1 only
	
	
	Optional with capability signaling

	48. NR_redcap_enh
	48-3b
	Support simultaneous reception of a MBS PDSCH and a unicast PDSCH for RedCap UE with reduced peak data rate and reduced baseband bandwidth in FR1
	1. Support simultaneous reception of a broadcast MCCH/MTCH and a unicast PDSCH with the total number of PRBs does not exceed the maximum number of PRBs that the UE can receive or process per slot.
2. Support simultaneous reception of a multicast MCCH/MTCH (with up to modulation order X and Y MIMO layers) with a unicast PDSCH with the total number of PRBs does not exceed the maximum number of PRBs that the UE can receive or process per slot.
	
	Yes
	
	
	Per band
	N/A
	FR1 only
	
	Candidate values for component 2:
X = {64QAM, 256QAM, 1024QAM} 
Y = {1, 2}
	Optional with capability signaling

	48. NR_redcap_enh
	48-4a
	Support MBS for RedCap UE with reduced peak data rate without reduced baseband bandwidth in FR1
	1.Support broadcast MCCH/MTCH for eRedcap UE in RRC_IDLE/RRC_INACTIVE/RRC_CONNECTED states
2. Support multicast MTCH in RRC_CONNECTED state
[3. Support multicast MCCH/MTCH in RRC_INACTIVE state]

	
	Yes
	
	
	Per band
	N/A
	FR1 only
	
	
	Optional with capability signaling

	48. NR_redcap_enh
	48-4b
	Support simultaneous reception of a MBS PDSCH and a unicast PDSCH for RedCap UE with reduced peak data rate without reduced baseband bandwidth in FR1
	1. Support simultaneous reception of a broadcast MCCH/MTCH and a unicast PDSCH with sum data rate of the two PDSCHs <= 10Mbps
2. Support simultaneous reception of a multicast MCCH/MTCH (with up to modulation order X and Y MIMO layers) with a unicast PDSCH with sum data rate of the two PDSCHs <= 10Mbps
	
	Yes
	
	
	Per band
	N/A
	FR1 only
	
	Candidate values for component 2:
X = {64QAM, 256QAM, 1024QAM} 
Y = {1, 2}
	Optional with capability signaling







Discussion
[bookmark: _Hlk159893481]Proposal 2-1:
Modify last component for FG 48-2 as following:
· “Component 13 and Component 15 in FG 48-1 is supported by FG 48-2 only for CBRA.”
	Company
	Comment

	Moderator
	Summary of companies’ views:
· Component 15 in FG 48-1 is supported by FG 48-2 only for CBRA
· vivo

Reference
Agreement: 
Adopt the following TP for TS 38.213 clause 17.1A:
	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.




	Nordic 
	Component 15 is clearly defined, it is matching to the agreement and applies to both FG 48-1 and FG 48-2.  We do not think any change is needed.

	QC
	Support VIVO’s view. 

	NTT DOCOMO
	We are fine with the proposal.

	Ericsson
	Fine with Vivo’s proposal

	Moderator
	Proposal 2-1:
Modify last component for FG 48-2 as following:
· “Component 13 and Component 15 in FG 48-1 is supported by FG 48-2 only for CBRA.”

	ZTE, Sanechips
	We are fine with the proposal




Proposal 2-2:
· Conclude that FGs 33-1 and 33-2 can be reused by eRedCap UE.
	Company
	Comment

	Moderator
	Summary of companies’ views:
· Reuse existing FG: Xiaomi, DCM
· Introduce new FG: QC
· FFS: E///

Moderator’s view:
Based on the companies’ views provided at the last RAN1 meeting (as shown in Appendix), FG33-1 and FG33-2 can be reused for eRedCap with the understanding that restrictions on peak rate and/or BW reduction are applied for MBS PDSCH if eRedCap UE reports FG33-1/33-2. If you cannot accept this proposal, please elaborate your concern.

Reference:
	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

	33-2
	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




	Nordic 
	Accept

	QC
	Reusing 33-1/33-2 for eRedcap UE might create problem in handover. At least we should check with RAN2/RAN2 to make sure it can work. For example, when a eRedcap UE move to Rel-17 legacy cell, the cell does not read eRedcap UE capabilities but it reads 33-1/33-2 and think the eRedcap UE can support Rel-17 MBS. For multicast in RRC_CONN, the cell can transmit MBS multicast with <=20MHz but higher data rate than 10Mbps to the eRedcap UE. eRedCap UE cannot receive that multicast PDSCH. It would result in error that eRedCap UE always send NACK if feedback is enabled. Even if feedback is disabled, it would waste resources to send multicast which the UE cannot receive.

There might be other issues in handover. Before checking with RAN2/3 whether they have all the backhaul signaling in place to handle the handover scenario with reusing 33-1/33-2, we don’t think RAN1 should agree with the proposal. 

	NTT DOCOMO
	We don’t see the strong need to introduce new FGs for eRedCap UE.
Regarding the comments from QC, eRedCap specific cell barring indication was introduced in RAN2, and hence we think eRedCap UE would not access to legacy Rel-17 cell which is not capable of eRedCap.

	Ericsson
	We are fine with the moderator proposal, and we have a similar understanding as NTT DOCOMO.

	Moderator
	[bookmark: _Hlk159893737]Let’s discuss the proposal in UE features online session.
Proposal 2-2:
· Conclude that FGs 33-1 and 33-2 can be reused by eRedCap UE.

	QC
	@DOCOMO: But legacy Rel-17 gNB does not send this barring bit, isn’t it? The Barring bit is a feature introduced in Rel-18 if I recall correctly. 

	ZTE, Sanechips
	We think these features could be reused by eRedCap UE. For the handover issue, generally, Rel-18 eRedCap UE can not access to a legacy release gNB since the legacy gNB can not identify the UE and can not schedule properly.




(Pending) Proposal 2-3:
· Regarding FG 33-2g/2i/2j for eRedCap UE
· Alt.1: Introduce new FGs.
· Alt.2: Conclude that FGs 33-2g, 33-2i and 33-2j can be reused by eRedCap UE.
	Company
	Comment

	Moderator
	Summary of companies’ views:
FG33-2g for eRedCap UE
· Reuse existing FG: DCM
· Other
· Clarify that the maximal number of MIMO layers for multicast PDSCH should be less than or equal to that for unicast PDSCH.
· Xiaomi
FG33-2i for eRedCap UE
· Reuse existing FG: DCM
· Other
· Change its default value to 64QAM if the corresponding UE capability signaling is not reported
· Xiaomi
FG33-2j for eRedCap UE
· Reuse existing FG: DCM
· Other
· Don’t apply FG 33-2j to eRedCap
· Xiaomi

Moderator’s view:
We should first discuss general direction on how to handle MBS features for eRedCap UE based on the proposal 2-2, and then consistent approach can be taken for each FG unless specific issue on particular FG is identified. 

Reference
	33-2g
	MIMO layers for multicast PDSCH
	Supported maximal number of MIMO layers for multicast PDSCH

	33-2i
	Supported maximal modulation order for multicast PDSCH
	1. For FR1, up to 1024QAM is supported, candidate values {256QAM, 1024QAM}
2. For FR2, up to 256QAM is supported, candidate values {64QAM, 256QAM}

	33-2j
	Supported maximum modulation order used for maximum data rate calculation for multicast PDSCH
	1. For FR1, up to 1024QAM is supported as maximum modulation order used for maximum data rate calculation for multicast PDSCH, candidate values {256QAM, 1024QAM}
2. For FR2, up to 256QAM is supported as maximum modulation order used for maximum data rate calculation for multicast PDSCH, candidate values {64QAM, 256QAM}




	QC
	Same comment/suggestion as above. 

	
	

	
	




(Pending) Proposal 2-4:
· Regarding FG 33-1-2/33-3-2/33-3-3 for eRedCap UE
· Alt.1: Introduce new FGs.
· Alt.2: Conclude that FGs 33-1-2, 33-3-2 and 33-3-3 can be reused by eRedCap UE.
	Company
	Comment

	Moderator
	Summary of companies view:
FG33-1-2 for eRedCap UE
· Reuse existing FG: Samsung, Xiaomi, DCM
· Add a note to these two FGs to specify the limitation of the number of PRBs of FG 48-1
· Xiaomi
· Introduce new FG: QC
· FFS: E///
FG33-3-2 for eRedCap UE
· Reuse existing FG: Samsung, Xiaomi, DCM
· Add a note to these two FGs to specify the limitation of the number of PRBs of FG 48-1
· Xiaomi
· Introduce new FG: QC
· FFS: E///
FG33-3-3 for eRedCap UE
· FFS: E///

Moderator’s view:
We should first discuss general direction on how to handle MBS features for eRedCap UE based on the proposal 2-2, and then consistent approach can be taken for each FG unless specific issue on particular FG is identified. 

Reference
	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.

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


	33-3-3
	Intra-slot TDM-ed unicast PDSCH and group-common PDSCH
	1. Support TDM between one unicast PDSCH and one group-common PDSCH in a slot.
2. Support TDM between M (M>1) TDMed unicast PDSCHs and one group-common PDSCH in a slot per CC
3. Support TDM among N (N>1) group-common PDSCHs in a slot per CC
4. Support TDM between K (K>1) TDMed unicast PDSCHs and L (L>1) TDMed group-common PDSCHs in a slot per CC
5. The UE maximum number of TDMed PDSCH receptions capability in a slot per CC is kept as for Rel-15/Rel-16, i.e., {2/4/7} based on UE FG5-11/5-11a/5-11b.
-	Note:  Group-common PDSCH(s) are counted as unicast PDSCH(s).
-	Note: The max number of (M+1), N, (K+L) are determined based on the numbers reported by FG5-11 and/or FG5-11a and/or FG5-11b.
6. up to one broadcast PDSCH is supported in a slot.
7. For any two consecutive slots n and n+1, if there are more than 1 broadcast/multicast/unicast PDSCH in either slot, whether to require the minimum time separation between starting time of any two broadcast/multicast/unicast PDSCHs within the duration of these slots is 4 OFDM symbol for 30kHz and 7 OFDM symbol for 60kHz




	QC
	Same comment/suggestion as above. 

	
	

	
	




3. Conclusions
To be updated
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Appendix: Discussion at the RAN1#115

Proposal 2-7:
· Companies are encouraged to provide view on whether/how to introduce FGs for MBS separated from FGs 33-1 and 33-2
	Company
	Comment

	Moderator
	Summary of companies view
FG33-1, FG33-2 for eRedCap UE
· Reuse existing MBS related UE capabilities for Rel-18 eRedCap UE
· (FW,) Nokia, NSB, xiaomi, Nordic
· Introduce new MBS related FGs for Rel-18 eRedCap UE
· QC
· FFS
· DCM, E///
MBS PDSCH BW restriction
· ZTE
Proposal: Update the component for FG48-1 as following.
Maximum number of Msg4 PDSCH PRBs and multicast MBS PDSCH PRBs (if supported) 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.
· Xiaomi
Proposal 8: It is not necessary to introduce MBS PDSCH channel bandwidth in the components of FG 48-1.  

Reference:
FG 33-1: Broadcast
FG 33-2: Dynamic scheduling for multicast for Pcell

	vivo
	Similar as for Rel-17 RedCap, we think MBS related capabilities can be reused for Rel-18 eRedCap UEs with the understanding that the restrictions in Rel-18 eRedCap FG are added on top of it. 

	QC
	In general, we don’t think it is a good idea to reuse previous release’s UE capability signaling for later release UEs. Reusing Rel-17 UE capability does not save any overhead in practice (as a Rel-18 eRedcap UE will not signaling Rel-17 Redcap capability anyway). It only saves 38.306 spec a few pages  but creates a lot of confusion for implementation and management of UEs in different releases. We don’t support this approach.  

	FUTUREWEI
	The Rel-17 MBS-related capabilities can be reused for Rel-18 RedCap

	NTT DOCOMO
	We tend to agree with vivo that Rel-17 MBS UE capabilities for legacy UEs can be reused for Rel-18 eRedCap UEs.

	ZTE, Sanechips
	We prefer to reuse the MBS capability and make necessary update if any.

	Nordic 
	Reused 




(Pending) Proposal 2-8:
· To be updated after progress is made in Proposal 2-7
	Company
	Comment

	Moderator
	FG-33-2g for eRedCap UE
	33-2g
	MIMO layers for multicast PDSCH


· Reuse existing MBS related UE capabilities for Rel-18 eRedCap UE
· FW, Nokia, NSB, xiaomi (clarify that the maximal number of MIMO layers for multicast PDSCH should be less than or equal to that for unicast PDSCH), 

FG33-2i for eRedCap UE
	33-2i
	Supported maximal modulation order for multicast PDSCH


· Reuse existing MBS related UE capabilities for Rel-18 eRedCap UE
· FW, Nokia, NSB, xiaomi (change its default value to 64QAM if the corresponding UE capability signaling is not reported)

FG33-2j for eRedCap UE
	33-2j
	Supported maximum modulation order used for maximum data rate calculation for multicast PDSCH


· Reuse existing MBS UE capabilities for Rel-18 eRedCap UE
· Nokia, NSB
· Up to RAN2
· FW
· Not applicable to Rel-18 eRedCap UE
· Xiaomi

FG33-1-2, FG33-3-2, FG33-3-3 for eRedCap UE
	33-1-2
	FDM-ed unicast PDSCH and group-common PDSCH for broadcast

	33-3-2
	FDM-ed unicast PDSCH and one group-common PDSCH for multicast

	33-3-3
	Intra-slot TDM-ed unicast PDSCH and group-common PDSCH


· Reuse existing MBS related UE capabilities for Rel-18 eRedCap UE
· FW, Nokia, NSB, xiaomi (add a note to FG33-1-2, 33-3-2 to specify the limitation of the number of PRBs), Nordic
· Introduce new MBS related FGs for Rel-18 eRedCap UE
· QC
· FFS
· DCM, E///



