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Introduction
In this contribution, we discuss about several aspects of Rel-18 RedCap UE, such as additional separate early indication in Msg1, peak data rate reduction, MsgB handling and simultaneous reception.
Discussion
Additional separate early indication(s)
Though an additional separate early indication of Rel-18 RedCap UE in Msg1 by reusing Rel-17 framework gathers support by majority of companies, no decision has been made yet.
Msg1 resources would be shared between Rel-17 RedCap and Rel-18 RedCap in case a separate initial BWP is configured, or among non-RedCap, Rel-17 and Rel-18 RedCap UE in case a separate initial BWP is not configured. Without support of separate early indication of Rel-18 RedCap UE in Msg1, network implementation would be limited to either
· Number of PRB assigned for Msg2 PDSCH and Msg3 PUSCH is restricted up to 25 PRB for 15kHz/12 PRB for 30kHz SCS for any type of UE; timeline between Msg2 and Msg3 is the same as legacy, or
· Number of PRB allocation for Msg2 PDSCH can be up to 20 MHz but that for Msg3 PUSCH is restricted up to 25 PRB for 15kHz/12 PRB for 30kHz SCS for any type of UE; timeline between Msg2 and Msg3 is extended by X ms for any type of UE
In each case, resource allocation would be restrictive. Network implementation as shown below would not be feasible.
· For Msg2 and Msg3, gNB allocates Rel-18 Redcap UE with no more than 25 PRB for 15kHz/12 PRB for 30kHz SCS while gNB allocates other type of UE with PRBs not restricted within 25 PRB for 15kHz/12 PRB for 30kHz SCS; timeline between Msg2 and Msg3 is the same as legacy 
In our opinion, the specification in general should not enforce any specific implementation.
Proposal:
· Separate early indication of Rel-18 RedCap UE in Msg1 should be supported to avoid enforcing the network specific implementation

Regarding early indication of Rel-18 UE in Msg1, the following agreement was made in RAN1#112-bis-e.
	Agreement:
Down-select one among the following options in RAN1#113:
· Option 1:
· For the “FFS: value(s) of X”,
· X = 0.5/0.25 ms for 15/30 kHz SCS
· Note: Legacy default TDRA table and Δ are reused.
· A network-configurable additional separate early indication in Msg1 for Rel-18 eRedCap UEs is not supported.
· When Msg1 indication for Rel-17 RedCap UEs is configured, it is used by Rel-18 eRedCap UEs (with or without UE BB bandwidth reduction).
· Option 2:
· For the “FFS: value(s) of X”,
· X = 1/0.5 ms for 15/30 kHz SCS
· Note: Legacy default TDRA table and Δ are reused.
· A network-configurable additional separate early indication in Msg1 for Rel-18 eRedCap UEs is not supported.
· When Msg1 indication for Rel-17 RedCap UEs is configured, it is used by Rel-18 eRedCap UEs (with or without UE BB bandwidth reduction).
· Option 3:
· For the “FFS: value(s) of X”,
· X = 1/0.5 ms for 15/30 kHz SCS
· FFS: Whether 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).
· Option 4:
· For the “FFS: value(s) of X”,
· X = 0.5/0.25 ms for 15/30 kHz SCS
· Note: 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 RedCap UEs is configured, it is used by Rel-18 eRedCap UEs (with or without UE BB bandwidth reduction).




Based on the discussion above, our preference would be either option 3 or 4.
Proposal:
· Select either option 3 or 4 for value(s) of X and Msg1 indication

Peak rate reduction:
It should be noted that RAN1 work shall be done within the scope of WID approved in RAN [1].
Objective of UE peak data rate reduction is described as follows.
· UE peak data rate reduction
· Relaxation of the constraint (vLayers·Qm·f ≥ 4) for peak data rate reduction
· The relaxed constraint is, e.g., 1 (instead of 4).
· The parameters (vLayers, Qm, f) can be as in Rel-17 RedCap.

It is clear that objective of RAN1 work is limited to relaxation of the constraint. RAN1 work on relaxation of the constraint has already been completed for BB bandwidth reduction, the relaxed constraint is 3.2. The relaxed constraint for 20MHz bandwidth, either 0.75 or 0.8 could be set as a working assumption until RAN1 makes agreement on higher capabilities.
Support of higher capabilities such as DL 2 layers and/or 256QAM by further reduced capability UE can be FFS or discussed in RAN plenary. 
Work other than described in the WID requires WID update, in our opinion.
Proposal:
· RAN1 work should be within the objective described in the WID
· WID tasks RAN1 to identify the relaxed constant value for the constraint (vLayers·Qm·f ≥ 4) for peak data rate reduction
· RAN1 work on relaxation of the constraint (vLayers·Qm·f ≥ 4) for peak data rate reduction has already been completed 
· The relaxed constraint is 3.2 for Rel-18 RedCap UE with BB bandwidth reduction
· Working assumption: the relaxed constraint is [0.75] for Rel-18 RedCap UE with 20MHz BB bandwidth
· Further work on relaxation of the constraint would require WID update and approval by RAN

Proposal:
· Support of higher capability such as DL 2 layers and/or 256QAM by further reduced capability UE can be FFS or discussed in RAN plenary.


MsgB bandwidth:
In contrast a Msg4 PDSCH is unicast, a single MsgB may contain multiple successRAR / fallbackRAR MAC subPDUs intended for multiple UEs as shown in Figure 6.1.5a-5 of [2]. In that sense, MsgB PDSCH is considered as broadcast.
 



Figure 6.1.5a-5: Example of a MSGB MAC PDU without MAC SDU(s) [2]
In addition, MsgB PDSCH is scheduled by a PDCCH with CRC scrambled by MSGB-RNTI. MSGB-RNTI is calculated according to the PRACH occasion used for MsgA PRACH transmission in a similar way as RA-RNTI. Therefore, if Rel-18 RedCap UE shares PRACH occasion with other type of UE (non-RedCap UE/Rel-17 RedCap UE), MsgB which Rel-18 RedCap UE would receive can be shared by other type of UE. 
Proposal:
· MsgB PDSCH (whose CRC is scrambled with MSGB-RNTI) is broadcast
· A single MsgB may contain multiple sccessRAR / fallbackRAR MAC subPDUs for multiple UE of any UE type
· Common handling as other broadcast PDSCH is preferable for reduced BB bandwidth UE
· The same handling as Msg2 should be considered

Simultaneous reception of a unicast channel and a broadcast channel
The following conclusion was drawn for simultaneous reception of autonomous SI acquisition and a unicast channel.
	Conclusion:
For UE BB bandwidth reduction, for autonomous SI acquisition, the following paragraph in TS 38.214 clause 5.1 still applies:
· “The UE is expected to decode a PDSCH scheduled with C-RNTI, MCS-C-RNTI, or CS-RNTI during a process of autonomous SI acquisition.”
· FFS: Msg4 PDSCH scheduled by TC-RNTI case



Regarding P-RNTI triggered SI acquisition, the following proposal was made by FL but not agreed.
	FL9 High Priority Proposal 2.5-2a:
· Conclusion: For UE BB bandwidth reduction, for P-RNTI triggered SI acquisition, the following paragraph in TS 38.214 clause 5.1 still applies:
· “On a frequency range 1 cell, the UE shall be able to decode a PDSCH scheduled with C-RNTI, MCS-C-RNTI, or CS-RNTI and, during a process of P-RNTI triggered SI acquisition, another PDSCH scheduled with SI-RNTI that partially or fully overlap in time in non-overlapping PRBs, unless the PDSCH scheduled with C-RNTI, MCS-C-RNTI, or CS-RNTI requires Capability 2 processing time according to clause 5.3 in which case the UE may skip decoding of the scheduled PDSCH with C-RNTI, MCS-C-RNTI, or CS-RNTI.”
· FFS: the Msg4 PDSCH case



In our understanding, a UE is not required to monitor every PO for indication of SI acquisition. Instead, a UE may monitor any PO every period. In addition, during SDT procedure, UE is not required to monitor PO. In that sense, timing of SI acquisition of any kind is up to UE. Therefore, it is not necessary to distinguish autonomous SI acquisition and P-RNTI triggered SI acquisition.
Proposal:
· It is not necessary to distinguish autonomous SI acquisition and P-RNTI triggered SI acquisition for simultaneous reception of a unicast channel and a broadcast channel because it is up to UE which PO a UE monitors for indication of SI acquisition
· For P-RNTI triggered SI acquisition, the same conclusion as autonomous SI acquisition applies

The FFS part would concern the case of BB bandwidth reduction UE detects a DCI scheduling Msg4 PDSCH allocated with PRBs more than its capability. In our view, UE discards the DCI in the case. Therefore no collision happens between Msg4 and SI acquisition. Anyway, the case will be discussed in RAN2. So we propose to wait for RAN2 progress on UE behavior on Msg4 reception.
Proposal:
· Regarding “FFS: Msg4 PDSCH scheduled by TC-RNTI case” and “FFS: the Msg4 PDSCH case”, wait for RAN2 progress on RAN1 LS on Msg4 reception

Summary
In this contribution, we discussed about additional separate early indication in Msg1 and peak data reduction, and made the following observations and proposals:

Additional separate early indication(s)
Proposal:
· Separate early indication of Rel-18 RedCap UE in Msg1 should be supported to avoid enforcing the network specific implementation

Proposal:
· Select either option 3 or 4 for value(s) of X and Msg1 indication

Peak rate reduction:
Proposal:
· RAN1 work should be within the objective described in the WID
· WID tasks RAN1 to identify the right hand side value(s) of the constraint (vLayers·Qm·f ≥ 4) for peak data rate reduction
· RAN1 work on relaxation of the constraint (vLayers·Qm·f ≥ 4) for peak data rate reduction has already been completed 
· The relaxed constraint is 3.2 for Rel-18 RedCap UE with BB bandwidth reduction
· Working assumption: the relaxed constraint is [0.75] for Rel-18 RedCap UE with 20MHz BB bandwidth
· Further work on relaxation of the constraint would require WID update and approval by RAN

Proposal:
· Support of higher capability such as DL 2 layers and/or 256QAM by further reduced capability UE can be FFS or discussed in RAN plenary.

MsgB bandwidth:
Proposal:
· MsgB PDSCH (whose CRC is scrambled with MSGB-RNTI) is broadcast
· A single MsgB may contain multiple sccessRAR / fallbackRAR MAC subPDUs for multiple UE of any UE type
· Common handling as other broadcast PDSCH is preferable for reduced BB bandwidth UE
· The same handling as Msg2 should be considered

Simultaneous reception of a unicast channel and a broadcast channel
Proposal:
· It is not necessary to distinguish autonomous SI acquisition and P-RNTI triggered SI acquisition for simultaneous reception of a unicast channel and a broadcast channel because it is up to UE which PO a UE monitors for indication of SI acquisition
· For P-RNTI triggered SI acquisition, the same conclusion as autonomous SI acquisition applies

· Regarding “FFS: Msg4 PDSCH scheduled by TC-RNTI case” and “FFS: the Msg4 PDSCH case”, wait for RAN2 progress on RAN1 LS on Msg4 reception
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