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1. [bookmark: _Toc120549591]Introduction
In RAN1#114 meeting, the following agreements about UE complexity reduction were agreed[1]. 
	Agreement
· For handling of multiple reception in a slot during P-RNTI triggered SI acquisition when the total number of PRBs for the PDSCH scheduled with SI-RNTI and the PDSCH scheduled with C-RNTI, MCS-C-RNTI, or CS-RNTI scheduled in the slot is larger than the maximum number of PRBs that the UE can process per slot, the UE may skip decoding of the scheduled PDSCH with C-RNTI, MCS-C-RNTI, or CS-RNTI.

Agreement
· For UE BB bandwidth reduction, when PDSCH scheduled with RA-RNTI or MSGB-RNTI is not greater than 25/12 PRBs with 15/30kHz SCS, 38.214 clause 5.1 still applies, i.e.:
· “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.”
For UE BB b
Agreement
· For UE BB bandwidth reduction, when PDSCH scheduled with RA-RNTI or MSGB-RNTI is greater than 25/12 PRBs with 15/30kHz SCS, support the following UE behavior:
· UE behavior 2: Relaxed random access processing timeline in connected mode:
· 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 in the same or next slot if another PDSCH in the same cell is scheduled with RA-RNTI or MSGB-RNTI.
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


In this contribution, we give our considerations on some remaining issues and spec corrections.
2. Discussion on UE complexity reduction
In this section, we will provide our considerations on MBS PDSCH bandwidth, PUSCH bandwidth, random access timeline and corresponding spec corrections.
2.1 MBS PDSCH bandwidth
RAN1#114 meeting has agreed that for R18 RedCap UEs supporting FG48-1, broadcast MBS PDSCH without PDSCH in consecutive slots and without PDSCH repetition can be larger than maximum RB number. For R18 RedCap UEs supporting FG48-1, MBS PDSCH bandwidth is still uncertain in following cases.
· Case 1: Broadcast MBS PDSCH with PDSCH in consecutive slots and/or with PDSCH repetition
· Case 2a: Multicast MBS PDSCH without HARQ feedback
· Case 2a1: Multicast MBS PDSCH without HARQ feedback and without PDSCH repetition
· Case 2a2: Multicast MBS PDSCH without HARQ feedback but with PDSCH repetition
· Case 2b: Multicast MBS PDSCH with HARQ feedback
For case 1, if broadcast MBS PDSCH is not scheduled in every slot, R18 RedCap UEs supporting FG48-1 can buffer broadcast MBS PDSCH firstly and process them without timeline requirement. Besides, considering coexistence of R17 and R18 RedCap UEs, if bandwidth of case 1 is less than maximum RB number, scheduling of broadcast MBS PDSCH of R17 RedCap UEs is restricted to be less than maximum RB number or without PDSCH repetition. To avoid impose too much scheduling restriction on broadcast MBS PDSCH of R17 RedCap UEs, bandwidth larger than maximum RB number for case 1 is supported.
For case 2a and 2b, unified bandwidth of multicast MBS PDSCH is preferred. In connected mode, since gNB knows UE capability, G-RNTI and G-CS-RNTI can be configured separately between legacy UEs and R18 RedCap UEs. Bandwidth of multicast MBS PDSCH of RedCap UEs supporting FG48-1 should follow UE capability, i.e. less than maximum RB number. 
If bandwidth in case 2a is larger than maximum RB number, according to 5.1 in TS 38.214, processing time Tproc,1 for reusing HPN field included in DCI disabling HARQ feedback needs to be extended.   
	When HARQ feedback for the HARQ process ID is disabled, the UE is not expected to receive another PDCCH carrying a DCI scheduling a PDSCH or set of slot-aggregated PDSCH scheduled for the given HARQ process or to receive another PDSCH without corresponding PDCCH for the given HARQ process that starts until Tproc,1 after the end of the reception of the last PDSCH or slot-aggregated PDSCH for that HARQ process


When the HARQ feedback is disabled, HPN field is included in DCI, the same HPN can be reused after Tproc,1 after the reception of the last PDSCH for that HARQ process. If PRB allocation larger than maximum RB number is allowed, this processing time requirement needs to be extended.
If bandwidth in case 2b is larger than maximum RB number, legacy timeline between PDSCH and PUCCH needs to be extended. 
Above all, bandwidth larger than maximum RB number in case 2a and 2b is not necessary and will results in extension of legacy timeline, bandwidth smaller than maximum RB number is preferred. 
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 the following case:
· Case 1: Broadcast MBS PDSCH with PDSCH in consecutive slots and/or with PDSCH repetition
For UE BB bandwidth reduction, the number of PRBs scheduled in DCI cannot be larger than 25 PRBs for 15 kHz SCS and 12 PRBs for 30 kHz SCS for the following cases:
· Case 2a: Multicast MBS PDSCH without HARQ feedback
· Case 2a1: Multicast MBS PDSCH without HARQ feedback and without PDSCH repetition
· Case 2a2: Multicast MBS PDSCH without HARQ feedback but with PDSCH repetition
· Case 2b: Multicast MBS PDSCH with HARQ feedback
Regarding draft CR 38.213, understanding of “A UE that has not indicated FG 48-2” in following paragraph is not aligned. The wording intends to cover UE supporting FG 48-1 in all RRC mode, but the wording now seems include UE supporting FG 48-1 in not connected mode, UE supporting FG 48-2 in not connected mode and UE supporting FG 48-1 in connected mode. 
	38.213 section 17.1A
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 .


Following TP is suggested to restrict bandwidth of broadcast and multicast MBS PDSCH of .UE supporting FG 48-1.
TP suggestion for TS 38.213 section 17.1A is as the following:
<Unchanged text is omitted>
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 supporting FG 48-1 is not required to process a PDSCH reception that is scheduled by a DCI format with CRC scrambled by a G-RNTI, G-CS-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.
<Unchanged text is omitted>
2.2 PUSCH bandwidth
Since RAN#99 concludes that UE supporting FG 48-1 and UE supporting FG 48-2 reuse the same initial access procedure, and these two kinds of UEs are not distinguished during initial access, PUSCH bandwidth of UE supporting FG 48-2 is also restricted within RB number of 5MHz during initial access. 
One remaining issue is whether PUSCH bandwidth, especially msgA PUSCH bandwidth, of UE supporting FG 48-2 can be larger than RB number of 5MHz after initial access. For CBRA after initial access, PUSCH bandwidth of UE supporting FG 48-2 is still less than RB number of 5MHz since gNB can not distinguish these two kinds of UEs during CBRA. For CFRA after initial access, RACH resource is dedicated configured, thus PUSCH bandwidth of UE supporting FG 48-2 should follow UE capability and can be larger than RB number of 5MHz.
Proposal 2: For UE without BB bandwidth reduction, for msg3/msgA PUSCH of CBRA after initial access, the maximum number of PRBs that the UE can transmit per slot or per hop is 25 PRBs for 15 kHz SCS and 12 PRBs for 30 kHz SCS.
For UE without BB bandwidth reduction, for msg3/msgA PUSCH of CFRA after initial access, the number of PRBs that the UE can transmit per slot or per hop can be larger than 25 PRBs for 15 kHz SCS and 12 PRBs for 30 kHz SCS.
According to draft CR 38.213, for UE supporting FG 48-1 in all RRC mode and UE supporting FG 48-2 in not connected mode, bandwidth of PUSCH is less than 25 PRBs for 15 kHz SCS and 12 PRBs for 30 kHz SCS per hop or per slot.
	38.213 clause 17.1A
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.


For UE supporting FG 48-2 in connected mode, following TP is suggested to restrict PUSCH bandwidth during CBRA.
TP suggestion for TS 38.213 section 17.1A is as the following:
<Unchanged text is omitted>
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 during CBRA.
<Unchanged text is omitted>
2.3 random access timeline
During initial access, UE supporting FG 48-1 and UE supporting FG 48-2 reuse the same random access timeline. In RRC connected mode or in inactive mode, for UE has indicated FG 48-2, random access timeline does not need extension due to its bandwidth up to 20MHz.
Proposal 3: For UE without BB bandwidth reduction, after initial access, random access timeline is not extended.
TP suggestion for TS 38.213 section 17.1A is as the following:
<Unchanged text is omitted>
When 
-	a UE has not indicated FG48-2 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 has not indicated FG48-2 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
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 has not indicated FG48-2 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.
<Unchanged text is omitted>
3.  Conclusion
In this contribution, we give our consideration on MBS PDSCH bandwidth, PUSCH bandwidth, random access timeline, and the following proposals and spec corrections are made.
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 the following case:
· Case 1: Broadcast MBS PDSCH with PDSCH in consecutive slots and/or with PDSCH repetition
For UE BB bandwidth reduction, the number of PRBs scheduled in DCI cannot be larger than 25 PRBs for 15 kHz SCS and 12 PRBs for 30 kHz SCS for the following cases:
· Case 2a: Multicast MBS PDSCH without HARQ feedback
· Case 2a1: Multicast MBS PDSCH without HARQ feedback and without PDSCH repetition
· Case 2a2: Multicast MBS PDSCH without HARQ feedback but with PDSCH repetition
· Case 2b: Multicast MBS PDSCH with HARQ feedback
TP suggestion for TS 38.213 section 17.1A is as the following:
<Unchanged text is omitted>
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 supporting FG 48-1 is not required to process a PDSCH reception that is scheduled by a DCI format with CRC scrambled by a G-RNTI, G-CS-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.
<Unchanged text is omitted>
Proposal 2: For UE without BB bandwidth reduction, for msg3/msgA PUSCH of CBRA after initial access, the maximum number of PRBs that the UE can transmit per slot or per hop is 25 PRBs for 15 kHz SCS and 12 PRBs for 30 kHz SCS.
For UE without BB bandwidth reduction, for msg3/msgA PUSCH of CFRA after initial access, the number of PRBs that the UE can transmit per slot or per hop can be larger than 25 PRBs for 15 kHz SCS and 12 PRBs for 30 kHz SCS.
TP suggestion for TS 38.213 section 17.1A is as the following:
<Unchanged text is omitted>
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 during CBRA.
<Unchanged text is omitted>
Proposal 3: For UE without BB bandwidth reduction, after initial access, random access timeline is not extended.
TP suggestion for TS 38.213 section 17.1A is as the following:
<Unchanged text is omitted>
When 
-	a UE has not indicated FG48-2 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 has not indicated FG48-2 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
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 has not indicated FG48-2 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.
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