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1. Introduction
A work item on further NR RedCap UE complexity reduction has been approved [1]. RAN1#114bis discussed the WID and the following is part of the agreement [2].
	Agreement
· The following does not apply to FG 48-2 UEs for CFRA:
· RAR PDSCH timeline relaxation
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
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:
· [bookmark: _Hlk149123053]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.
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:
· 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)


At RAN1#114bis, it was mainly discussed on random access timeline of CFRA, MBS PDSCH bandwidth/simultaneous reception and Msg4 PDSCH bandwidth. However, some issues were remained. In this paper, we provide our view about these issues.
2. Discussion
Random access timeline
RAN1#114bis has made an agreement that RAR PDSCH timeline relaxation does not apply to FG 48-2 UE for CFRA. On the other hand, it was not reached conclusion about whether specification update is needed to reflect the above agreement for 2-step RACH case. The current specifications regarding RAR PDSCH timeline relaxation in TS38.213 is as follows:
	17.1A	Second procedures for RedCap UE
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 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 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 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.


The first condition paragraph (highlighted in green) corresponds to the timeline between fallbackRAR reception and Msg3 transmission (Case 2a). Since a UE does not send Msg3 in CFRA, this paragraph does not apply to CFRA. The second condition paragraph corresponds to the timeline of PRACH retransmission (Case 2c/2d). The UE may send PRACH retransmission when the UE does not receive RAR correctly in CFRA, thus this paragraph applies to CFRA. In this case, the UE sends the PRACH retransmission no later than the relaxed timeline. The third condition paragraph corresponds to the timeline between successRAR reception and HARQ-ACK transmission (Case 2b). The UE may send HARQ-ACK in CFRA, thus this paragraph also applies to CFRA. In this case, it is up to the UE implementation to send HARQ-ACK scheduled within the relaxed timeline. 
On the other hand, RAN1#114bis has agreed that RAR PDSCH timeline relaxation does not apply to FG 48-2 UEs for CFRA. In our understanding, this means that legacy timeline is applied to FG 48-2 UEs for CFRA. In other words, FG 48-2 UE in CFRA is expected to always send PRACH retransmission/HARQ-ACK if the messages scheduled within the relaxed timeline. However, the current specification applies the relaxed timeline instead of the legacy timeline to FG 48-2 UEs for CFRA. Therefore, we prefer to update the specification so that the legacy timeline applies to FG 48-2 UEs for CFRA.
Observation 1:	For the following 2-step RACH cases, RAR PDSCH timeline relaxation applies to FG 48-2 UEs for CFRA:
· 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.
Proposal 1:	Update the current specification of RAR PDSCH timeline relaxation to clarify that the legacy timeline is applied to FG 48-2 UEs for CFRA in the case 2b, 2c and 2d.
Msg4 PDSCH bandwidth
[bookmark: _Hlk149665460]RAN1#114bis discussed the necessity of cross-layer signaling when receiving Msg4 scheduled by DCI with TC_RNTI and the Msg4 is larger bandwidth than the UE can receive or process [3]. Currently, the following are proposed for this issue:
	High Priority Proposal 2.3-1c:
· Conclusion: It is up to UE implementation about how the physical layer notifies higher layers when it detects a DCI that schedules a Msg4 PDSCH transmission with a larger bandwidth than the UE can receive or process.


The UE behavior regarding this issue is being discussed in RAN2, thus it is early to conclude in RAN1. We prefer to wait until RAN2 conclusion. RAN1 can discuss the necessity of cross-layer signaling based on the RAN2 conclusion which requires or not signaling from the physical layer.
Proposal 2:	RAN1 to discuss the following based on the RAN2 conclusion:
· Necessity of cross-layer signaling when UE detects a DCI that schedules a Msg4 PDSCH transmission with a larger bandwidth than the UE can receive or process.
MBS simultaneous reception
RAN1#114bis has made an agreement that UE can decode both MBS PDSCH and unicast PDSCH when the total number of PRBs does not exceed the maximum number of PRBs that the UE can receive or process. On the other hand, it was not reached conclusion about the case of the total number of PRBs exceeds the maximum number of PRBs. As some companies pointed out at the meeting, the above agreement means that MBS PDSCH and unicast PDSCH can be scheduled with FDMed resource only when the total number of PRBs satisfies the restriction. If MBS PDSCH and unicast PDSCH are scheduled with the total number of PRBs exceeds the maximum number of PRBs, it is up to UE implementation. Therefore, we think that specification change is not needed.
Observation 2:	In the current specification, MBS PDSCH and unicast PDSCH can be scheduled with FDMed resource only when the total number of PRBs does not exceed the maximum number of PRBs that the UE can receive or process, otherwise, the UE behavior is up to the implementation.
Proposal 3:	There is no need to change the current specification regarding simultaneous MBS broadcast/multicast PDSCH and unicast PDSCH reception.
3. Summary and proposal
In summary, the followings were observed and proposed:
Observation 1:	For the following 2-step RACH cases, RAR PDSCH timeline relaxation applies to FG 48-2 UEs for CFRA:
· 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.
Proposal 1:	Update the current specification of RAR PDSCH timeline relaxation to clarify that the legacy timeline is applied to FG 48-2 UEs for CFRA in the case 2b, 2c and 2d.
Proposal 2:	RAN1 to discuss the following based on the RAN2 conclusion:
· Necessity of cross-layer signaling when UE detects a DCI that schedules a Msg4 PDSCH transmission with a larger bandwidth than the UE can receive or process.
Observation 2:	In the current specification, MBS PDSCH and unicast PDSCH can be scheduled with FDMed resource only when the total number of PRBs does not exceed the maximum number of PRBs that the UE can receive or process, otherwise, the UE behavior is up to the implementation.
Proposal 3:	There is no need to change the current specification regarding simultaneous MBS broadcast/multicast PDSCH and unicast PDSCH reception.
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