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Introduction
In the RAN1#114bis meeting, the RedCap corresponding specifications were discussed with several details. Few updates were agreed. There are still some issues pending for more discussion and coordination between WGs.
In this contribution, we further analyze the remaining issues after the updated CR for the Rel-18 RedCap in RAN1. Open points for of RedCap enhancement are also discussed.
Discussion for reduced capability NR devices in spec.
Earlier indication for MsgA supported by Rel-17
We had agreement in RAN#113:
	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.




The “no additional new Msg.A PRACH early indication” in the agreements means Rel-18 indication. That agreement leaves unclear case for whether the Rel-17 early indication in MsgA should be reused. In the same principle as reusing early indication for Rel-17 Msg1 earlier indication, Rel-18 RedCap UE should use Rel-17 MsgA resource when applicable.
That same behavior also helps facilitating the fallback from 2-step RACH to 4-step RACH. To resolve the ambiguous case, additional proposal in RAN1 can be considered. When MsgA early indication for Rel-17 RedCap UEs is configured, Rel-18 eRedCap UEs shall share the MsgA PRACH that is configured for Rel-17 RedCap UEs.
Proposal 1: When MsgA early indication for Rel-17 RedCap UEs is configured, Rel-18 eRedCap UEs shall share the MsgA PRACH that is configured for Rel-17 RedCap UEs.
It seems all RAN1 related decisions were sent to RAN2 for specification. Thus, we should send the potential updated agreements further to RAN2.
Initial Access
[bookmark: _Hlk149680493]In the current specification, “A UE that [has not] indicated FG 48-2” is general phase to differentiate UEs with or without BB reduction within the Rel-18 RedCap UE. UE can assume certain behavior after the UE capability report, e.g. “indicated”.  In the last RAN1 meeting, it is was discussed that type of phase would be not clear for Rel-18 RedCap UE. It was concluded that RAN1 can continue discussing on “A UE that has not indicated FG 48-2” and “A UE that indicated FG 48-2” in the paragraphs in 38.213 clause 17.1A.
We consider the current specification is fine for indication of UE capability, even if the phase is not so explicit. The potential alternative would state a UE support FG 48-x or not. However, the additional clarity of that alternative is not justified. We understand, “supported” would means that UE do not care about if the capabilities known by gNB but gNB still need to justify the case. When gNB has no idea of UE capability it considers the worst capability. Moreover, in 38.214, consistent approach is also used for Rel-18 RedCap UE. Thus, we prefer to keep the current style. It does not conflict with our previous agreements.
Further on the same part in clause 17.1A, some detailed behavior could be updated. 
We had agreement in general for UE BB complexity reduction that 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. And, that principle also apply to MsgA.
In the current spec.:
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.
Based on the interpretation in the beginning, we think that UE should not be looked as already “indicated” FG 48-2 by capability, if it is responded with TC-RNTI. gNB does not identify it yet. Moreover, the MsgA PUSCH bandwidth restriction is not for FG 48-2 UE, per agreements. Thus, the whole bullet above should be removed from the current spec.
In the last meeting, it is also agreed that the CFRA of FG 48-2 UEs does not follow the timeline relaxation:
	Agreement
· The following does not apply to FG 48-2 UEs for CFRA:
· RAR PDSCH timeline relaxation 

Agreement
For which (if any) of the following 2-step RACH cases, continue to discuss if there is a need to update the specifications to reflect the RAN1 agreement that RAR PDSCH timeline relaxation does not apply to FG 48-2 UEs for CFRA:
· Case 2a: Between reception of fallbackRAR and transmission of Msg3
· Case 2b: Between reception of successRAR and transmission of corresponding HARQ-ACK
· Case 2c: Between reception of MsgB PDSCH scheduled by MSGB-RNTI in which UE does not correctly receive the transport block in the corresponding PDSCH within the window and transmission of only PRACH according to Type-1 random access procedure or to transmit both PRACH and PUSCH according to Type-2 random access procedure.
· Case 2d: Between reception of MsgB PDSCH scheduled by MSGB-RNTI with RAPID which is not associated with the corresponding PRACH transmission from the UE and transmission of only PRACH according to Type-1 random access procedure or to transmit both PRACH and PUSCH according to Type-2 random access procedure.




Further specification change needs to be checked for CFRA case only for 2-step RACH. Our understanding of not considering 4-step RACH is due to that specification already state RA-RNTI for timeline relaxation, which is not used for CBRA. In further considering the above Case2a~d, we consider FG 48-2 UE should not be restricted in bandwidth. However, RAN1 specification does not have CBRA/CFRA definition. The simpler solution would use the FG 48-x capability indication to differentiate UE under different RA procedures. For CFRA, it can be assumed that the UE capability of FG48-x already reported. 
That consistent understanding of “A UE that indicated FG 48-x” in the specification. Thus, the above issues can be captured in:
-----------------------TP1 for 38.213----------------------
[bookmark: _Toc146214492]17.1A	Second procedures for RedCap UE
In this clause, the term 'UE' refers to a RedCap UE that indicates supportOfRedCap-r18.
A UE that has not 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.
A UE that has not indicated FG 48-2 does not expect to process a PDSCH reception that is scheduled by a DCI format with CRC scrambled by a C-RNTI, CS-RNTI, MCS-C-RNTI, G-RNTI for multicast, or G-CS-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 has not indicated FG 48-2 is not required to process a PDSCH reception in slot  that is scheduled by a DCI format with CRC scrambled by a G-RNTI for broadcast or a MCCH-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, when the PDSCH reception is with repetitions or when the UE receives another PDSCH in slot .
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.
When 
-	a UE that has not indicated FG 48-2 receives a PDSCH scheduled by a DCI format with CRC scrambled by a RA-RNTI or a MsgB-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, and 
-	the PDSCH includes a RAR message with an RAR UL grant scheduling a Msg3 PUSCH transmission from the UE, as described in Clauses 8.2 and 8.2A 
the UE transmits the Msg3 PUSCH if a time between the last symbol of a PDSCH reception conveying the RAR message and the first symbol of the Msg3 PUSCH transmission is not smaller than  msec for 15 kHz SCS or  msec for 30 kHz SCS where  and  are defined in clause 8.3; otherwise, the UE behaviour is based on UE implementation.
When 
-	a UE that has not indicated FG 48-2 receives a PDSCH scheduled by a DCI format with CRC scrambled by a RA-RNTI or a MsgB-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, and 
-	the UE does not correctly receive the transport block provided by the PDSCH, or if the higher layers at the UE do not identify a RAPID associated with a corresponding PRACH transmission from the UE
if requested by higher layers, the UE shall be ready to transmit a PRACH no later than  msec for 15 kHz SCS, or no later than  msec for 30 kHz SCS, after the last symbol of the PDSCH reception, or after the last symbol of the window as described in Clauses 8.2 and 8.2A.
When 
-	a UE that has not indicated FG 48-2 receives a PDSCH scheduled by a DCI format with CRC scrambled by MsgB-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, and 
-	the PDSCH includes a RAR message that is for successRAR for the UE as described in Clause 8.2A 
the UE transmits a PUCCH with HARQ-ACK information if a time between the last symbol of the PDSCH reception conveying the RAR message and the first symbol of the PUCCH transmission is not smaller than  msec for 15 kHz SCS or  msec for 30 kHz SCS; otherwise, the UE behaviour is based on UE implementation.
MBS and PDSCH reception
RedCap UE should receive MBS PDSCH and another PDSCH simultaneously. The supported cases were discussed with several different conditions. Further agreements were made in the last meeting:
	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
· Continue to discuss whether and how to update the specification regarding the following aspect:
· [bookmark: _Hlk149682918]simultaneous MBS broadcast/multicast and unicast when the total number of PRBs exceeds the maximum number of PRBs that the UE can receive or process per slot (if this is a valid case)



It was not concluded that wider total bandwidth for multicast and broadcast MBS PDSCH in consecutive slots overlapped with PDSCH repetition should be supported by RedCap UEs with FG 48-1. We prefer to not to optimize the simultaneous reception exceeding UE processing capability.  The specification should introduce rule to not expect that case or by implementation.
Proposal 2: UE process by implementation for simultaneous MBS broadcast/multicast and unicast when the total number of PRBs exceeds the maximum number of PRBs that the UE can receive or process per slot.
-----------------------TP2 for 38.214----------------------
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<omitted text>
The maximum number of PDSCHs scheduled per slot per component carrier with C-RNTI/CS-RNTI and G-RNTI/G-CS-RNTI/MCCH-RNTI that the UE shall be able to decode is the same as the indicated UE capability for the number of unicast PDSCHs per slot per component carrier. If the UE is capable of receiving FDMed unicast and multicast PDSCH per slot per carrier, the UE shall be able to decode a PDSCH scheduled by a DCI format with C-RNTI or a PDSCH scheduled for a retransmission of a TB by a DCI format with CS-RNTI and a PDSCH scheduled by a DCI format with G-RNTI for multicast or a PDSCH scheduled for a retransmission of a TB by a DCI format with G-CS-RNTI that partially or fully overlap in time in non-overlapping PRBs. If the UE is capable of receiving FDMed unicast and broadcast PDSCH per slot per carrier, the UE shall be able to decode a PDSCH scheduled by a DCI format with C-RNTI or a PDSCH scheduled for a retransmission of a TB by a DCI format with CS-RNTI and a PDSCH scheduled with G-RNTI for broadcast/MCCH-RNTI that partially or fully overlap in time in non-overlapping PRBs. 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 behaviour is based on UE implementation.

Conclusion
In this contribution, we have discussed and analyzed the further details of the Rel-18 RedCap UE. The remaining issues are discussed. As summary, we propose:
Proposal 1: When MsgA early indication for Rel-17 RedCap UEs is configured, Rel-18 eRedCap UEs shall share the MsgA PRACH that is configured for Rel-17 RedCap UEs.
A correction TP1 for 38.213 related to initial access BW restriction and timeline relaxation is in the end of 2.2.
Proposal 2: UE process by implementation for simultaneous MBS broadcast/multicast and unicast when the total number of PRBs exceeds the maximum number of PRBs that the UE can receive or process per slot.
The corresponding TP2 for 38.214 is in the end of 2.3.
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