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Overall, the progress of eRedcap work item is good with majority of the design settled. In this contribution, the remaining open issues of eRedcap are addressed. 
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In R2-2401890, the following is mentioned. RAN2 had a discussion on how to configure 2-step RA resources for eRedCap UEs. RAN2 decided to recommend RAN1 to support 2-step RA for eRedCap UEs on 2-step eRedCap resources. If this is not agreeable RAN2 will assume that 2-step RA for eRedCap is not supported at all.

It was also agreed that the following is not specified from RAN2 standpoint: the case where an eRedCap UE uses 2-step RedCap RA resources when 2-step eRedCap RA resources are not configured. If this is agreeable to RAN1, RAN2 will specify that an eRedCap UE that falls back from 2-step random access (using the 2-step eRedCap RA resources) shall use the 4-step eRedCap RA resources.

RAN1 discussed this issue previously. The conclusion at that time was introduce eRedcap specific 4-step RACH resources, while not introducing eRedcap specific 2-step RACH resources, as highlighted below in blue. Agreement:
· For the “FFS: value(s) of X”,
· X = 1/0.5 ms for 15/30 kHz SCS
· Legacy default TDRA table and Δ are reused.
· A network-configurable additional separate early indication in Msg1 for Rel-18 eRedCap UEs is supported.
· When Msg1 indication for Rel-18 eRedCap UEs is configured, it is used by Rel-18 eRedCap UEs (with or without UE BB bandwidth reduction).
· When Msg1 indication for Rel-18 eRedCap UEs is not configured while Msg1 indication for Rel-17 RedCap UEs is configured, Rel-18 eRedCap UEs shall share the PRACH that is configured for Rel-17 RedCap UEs.
· Note: Rel-18 eRedCap UEs will be differentiated from Rel-17 RedCap UEs based on Msg3 of Rel-18 eRedCap UEs.
· Additional early indication in MsgA PRACH is not supported.


Based on RAN 2 request, it is fine to revisit this issue. On this topic, in general we think introduce early indication of Rel-18 eRedcap UE via 2-step RACH could be beneficial. But RAN 1 should carefully define/clarify the fallback behaviour from 2-step to 4-step RACH. We don’t want to have unspecified fallback behaviour. In our view, the fallback behaviour from 2-step to 4-step RACH should be the following:
· When NW configures 2-step RA for eRedcap, and NW configures 4-step RA for eRedcap, 2-step RACH fallbacks (when occurs) to use 4-step RA for eRedcap.  
· When NW configures 2-step RA for eRedcap, and NW configures 4-step RA for Redcap (while does not config 4-step RA for eRedcap), 2-step RACH fallbacks (when occurs) to use 4-step RA for Redcap.

In summary, per RAN2’s request in R2-2401890, the following is proposed. 
Proposal 1: Support additional early indication in MsgA PRACH for 2-step RACH, with the following behavior for 2-step RACH fallback to 4-step RACH. 
· When NW configures 2-step PRACH resources for eRedcap, and NW configures 4-step PRACH resources for eRedcap, 2-step RACH fallbacks (when occurs) to use 4-step PRACH resources for eRedcap.  
· When NW configures 2-step PRACH resources for eRedcap, and NW configures 4-step PRACH resources for Redcap (while does not config 4-step PRACH resources for eRedcap), 2-step RACH fallbacks (when occurs) to use 4-step PRACH resources for Redcap.
MBS PDSCH bandwidth for PR3/BW3 eRedcap UEs
For broadcast MCCH/MTCH in RRC_IDLE/ INACTIVE / CONNECTED, the following agreement is made in RAN1 #114. 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



For multicast MBS in RRC_CONNECTED (Rel-17 MBS only supports multicast in RRC_CONNECTED), the following agreement was made in RAN1 #114bis,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).

The open issue is MBS PDSCH BW for multicast MCCH/MTCH in RRC_INACTIVE, which is introduced in Rel-18 TEI.
MBS multicast are substantially different in RRC_INACTIVE and RRC_CONNECTED. 
· Multicast in RRC_INACTIVE is very similar to broadcast, which supports both MCCH and MTCH, with a CFG configured by SIB, and without HARQ-ACK feedback. 
· Multicast in RRC_CONNECTED can only support MTCH, with a CFG configured by unicast RRC signalling per DL BWP, with HARQ-ACK can be enabled or disabled. 

Given the design of multicast MCCH/MTCH in RRC_INACTIVE is very similar to broadcast MCCH/MTCH for Redcap UEs and nonRedcap UEs, we prefer to have a unified design between MBS multicast in RRC_INACTIVE with MBS broadcast.
Proposal 2: 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 if both following conditions are satisfied:
· Multicast MCCH/MTCH in RRC_INACTIVE without any PDSCH in next slot.
· Multicast MCCH/MTCH in RRC_INACTIVE without MBS PDSCH repetition.
Simultaneously reception of unicast PDSCH and MBS PDSCH
On simultaneous reception of MBS PDSCH and unicast PDSCH, the following agreements were made in RAN1 #114bis for PR3/BW3 UEs. 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.


In the following, we discuss the details of “indicated UE capability” for these two features of simultaneous reception. 
On high level, simultaneous reception of a unicast PDSCH and a MBS PDSCH is similar to simultaneous reception of a unicast PDSCH and a legacy broadcast PDSCH (SIB/paging/RAR). But if digging deeper, there are some minor differences between the two scenarios. 
· SIB/paging/RAR only support up to 64QAM. Broadcast MTCH/MCCH only support up to 64QAM. While, multicast MTCH/[MCCH] can support up to 256QAM/1024QAM (subject to UE capabilities).
· SIB/paging/RAR only support single layer transmission. Broadcast MTCH/MCCH only support single layer too. While, multicast MTCH/[MCCH] can support MIMO with up to 2, 4, or 8 layers (subject to UE capabilities).

Due to the potential large modulation order and number of MIMO layers on multicast, in addition to UE capability to support simultaneous reception of unicast PDSCH and MBS PDSCH with single layer and modulation order no larger than 64QAM, dedicated UE capability should be introduced to support simultaneous reception of unicast PDSCH and MBS PDSCH, with more than 1 layers and/or high modulation order than 64QAM. 
With the above analysis, the following proposal is made. 
Proposal 3: For an eRedCap UE with bandwidth reduction, in the FG of UE capability signaling for simultaneous reception of MBS multicast PDSCH and unicast PDSCH, the FG further indicates whether the multicast PDSCH can support more than 1 layers MIMO and/or high modulation order than 64QAM (no larger than those of unicast PDSCH).
Simultaneously reception of unicast & MBS PDSCHs for PR1 UE
Given that Rel-18 PR3/BW3 eRedcap UE support the functionality of simultaneous reception of MBS PDSCH and unicast PDSCH, PR1 eRedcap UE should also be allowed to support this feature, with dedicated UE capabilities, of course. 

With the above reasoning, the following proposal is made. 
Proposal 4: For an eRedCap UE without bandwidth reduction, subject to UE capability, support simultaneous reception of a unicast PDSCH dynamically scheduled with C-RNTI, CS-RNTI, MCS-C-RNTI, and a multicast or broadcast PDSCH dynamically scheduled with G-RNTI, G-CS-RNTI, MCCH-RNTI, conditioning on 
· Single MIMO layer and up to 64QAM for broadcast PDSCH.
· For multicast PDSCH, dedicated additional UE capabilities are introduced to indicate whether the multicast PDSCH can support more than 1 layers MIMO and/or high modulation order than 64QAM (no larger than those of unicast PDSCH). 
· The sum data rate of the FDMed multicast or broadcast PDSCH and the unicast PDSCH does not exceed the peak data rate of 10Mbps.
Conclusions
In summary, the following are proposed to resolve remaining issues in Rel-18 eRedcap WI. 
Proposal 1: Support additional early indication in MsgA PRACH for 2-step RACH, with the following behavior for 2-step RACH fallback to 4-step RACH. 
· When NW configures 2-step PRACH resources for eRedcap, and NW configures 4-step PRACH resources for eRedcap, 2-step RACH fallbacks (when occurs) to use 4-step PRACH resources for eRedcap.  
· When NW configures 2-step PRACH resources for eRedcap, and NW configures 4-step PRACH resources for Redcap (while does not config 4-step PRACH resources for eRedcap), 2-step RACH fallbacks (when occurs) to use 4-step PRACH resources for Redcap.

Proposal 2: 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 if both following conditions are satisfied:
· Multicast MCCH/MTCH in RRC_INACTIVE without any PDSCH in next slot.
· Multicast MCCH/MTCH in RRC_INACTIVE without MBS PDSCH repetition.
 Proposal 3: For an eRedCap UE with bandwidth reduction, in the FG of UE capability signaling for simultaneous reception of MBS multicast PDSCH and unicast PDSCH, the FG further indicates whether the multicast PDSCH can support more than 1 layers MIMO and/or high modulation order than 64QAM (no larger than those of unicast PDSCH).
Proposal 4: For an eRedCap UE without bandwidth reduction, subject to UE capability, support simultaneous reception of a unicast PDSCH dynamically scheduled with C-RNTI, CS-RNTI, MCS-C-RNTI, and a multicast or broadcast PDSCH dynamically scheduled with G-RNTI, G-CS-RNTI, MCCH-RNTI, conditioning on 
· Single MIMO layer and up to 64QAM for broadcast PDSCH.
· For multicast PDSCH, dedicated additional UE capabilities are introduced to indicate whether the multicast PDSCH can support more than 1 layers MIMO and/or high modulation order than 64QAM (no larger than those of unicast PDSCH). 
· The sum data rate of the FDMed multicast or broadcast PDSCH and the unicast PDSCH does not exceed the peak data rate of 10Mbps.
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