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Introduction
After the RAN1#114 meeting, the RedCap work item is considered to be completed in RAN1 and the corresponding specifications were introduced.
In this contribution, we further analyze the remaining issues after the CR introducing the Rel-18 RedCap in RAN1. Some open points for of RedCap enhancement are also discussed.
Enhanced support of reduced capability NR devices in spec.
MBS and PDSCH reception
RedCap UE should receive MBS PDSCH and another PDSCH simultaneously. The supported cases were discussed with several different conditions. Regarding the exact rule for the reception of the PDSCHs, some agreements were made in the end of last meeting.
	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




It was not explicitly concluded that wider bandwidth for multicast and broadcast MBS PDSCH in consecutive slots or with PDSCH repetition should be supported by RedCap UEs with FG 48-1. However, the specification was introduced in a way to exclude that case. This would potentially simplify the RedCap UE side. We can confirm that behavior in the specification.
Further both in the TS38.214 and the conclusions, it is unclear that the multicast MBS PDSCH with or without HARQ feedback should be supported in wider bandwidth. At least for the HARQ feedback case, RedCap UE would be difficult to transmit ACK in time for receiving a number of PRBs that is larger than 25 PRBs for 15 kHz SCS, or larger than 12 PRBs for 30 kHz SCS, in multicast MBS PDSCH even for a single slot. Thus, we can consider to specify that the case will be not supported. For the case without HARQ feedback, it can be supported. 
Proposal 1: 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 multicast MBS PDSCH without HARQ feedback, but not for multicast MBS PDSCH with HARQ feedback.
-----------------------TP1 for 38.213----------------------
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, or MCS-C-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 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 that has not indicated FG 48-2 is not required to process a PDSCH reception in a slot that is scheduled by a DCI format with CRC scrambled by a G-RNTI for multicast 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 HARQ feedback.
Initial Access
In the previous agreement, we have agreement in general for UE BB complexity reduction that: 
For UE BB complexity reduction, 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.
Current spec. seems put the behavior to UE without BB complexity reduction. This can be fixed by the following TP.
In addition, the current agreements only ask UE behavior unspecified in the time gap is insufficient.
The agreements for RAR timeline relaxation are only for UE BB complexity reduction, e.g. FG 48-1 RedCap UE. However, in UE feature discussion, it concluded that Component 13(RAR timeline relaxation) in FG 48-1 is supported by FG 48-2 during initial access. Thus, this part in the current spec. is OK.
-----------------------TP2 for 38.213----------------------
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, or MCS-C-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 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 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, 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 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 unspecified based on UE implementation.

RB resource restriction
Regarding the maximum 25 PRBs for 15 kHz SCS and 12 PRBs for 30 kHz SCS for UL and DL, we suggest that RAN1 specification can introduce direct restriction of bandwidth in the specification. We consider the better specification would be in the 38.214 which is for data channel.
For 38.213 it seems better way of implement that is to say the UL and DL grant should not exceed the limit of number of RBs.
Proposal 2: We can move the specification from 38.213 to 38.214 about that the maximum 25 PRBs for 15 kHz SCS and 12 PRBs for 30 kHz SCS for PUSCH and PDSCH allocated to the 5MHz eRedCap UE should not be exceeded.
	
[bookmark: _Toc130409741]5.1	UE procedure for receiving the physical downlink shared channel
[bookmark: _Hlk498410788]<omitted text>
The UE is not expected to decode a PDSCH scheduled with C-RNTI, MCS-C-RNTI, G-RNTI for multicast or broadcast, MCCH-RNTI, G-CS-RNTI or CS-RNTI if another PDSCH in the same cell scheduled with RA-RNTI or MSGB-RNTI partially or fully overlap in time. 
A UE that has indicated FG 48-1 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.
6.1	UE procedure for transmitting the physical uplink shared channel
<omitted text>
A UE that has indicated FG 48-1 does not expect to process a PDSCH reception that is scheduled by a DCI format with CRC scrambled by a C-RNTI, CS-RNTI, or MCS-C-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.
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: 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 multicast MBS PDSCH without HARQ feedback, but not for multicast MBS PDSCH with HARQ feedback.
The corresponding TP1 for 38.213 is in the end of 2.1.
A correction TP2 for 38.213 related to initial access is in the end of 2.2.
Proposal 2: We can move the specification from 38.213 to 38.214 about that the maximum 25 PRBs for 15 kHz SCS and 12 PRBs for 30 kHz SCS for PUSCH and PDSCH allocated to the 5MHz eRedCap UE should not be exceeded.
The corresponding TP3 for 38.214 is in the end of 2.3.
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