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Introduction
This document discusses the maintenance on the UE complexity reduction for Rel-18 eRedCap. The following items are discussed:
Timeline relaxation
Simultaneous reception related to Rel-17 MBS
How to specify FG 48-2 UEs
Discussion
Timeline relaxation
In RAN1 #114-bis, the following agreement was made:
	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.



The agreement is about the cases that the Type-2 random access procedure (2-step RA) using a PDSCH scheduled with MSGB-RNTI during CFRA. In our view, the PDSCH with C-RNTI would usually be scheduled by the gNB knowing the C-RNTI of the UE during CFRA. We do not see the specific merit or importance to use MSGB-RNTI of 2-step RACH for CFRA, although we do not find any spec to prevent such a usage. The alternatives we see as the handling is summarized in the following table. Although all alternatives can be said as "no optimization", alternative #2 looks the simplest among them.
	Alternatives
	Merit
	Demerit

	#1: FG 48-2 UEs does not to support MSGB-RNTI for CFRA
	· Testing effort to support MSGB-RNTI case for CFRA can be reduced. This can be said as no optimization.
	· Less scheduling flexibility (if PDSCH with MSGB-RNTI case is important)
· Spec description is required.


	#2: No specific description of FG 48-2 i.e., the same handling as FG 48-1
	· No spec description effort. This can be said as no optimization.
	· The PUSCH/PUCCH following PDSCH with MSGB-RNTI would be scheduled late (if PDSCH with MSGB-RNTI case is important)

	#3: The timeline relaxation is not applied for FG 48-2
	· The PUSCH/PUCCH following PDSCH with MSGB-RNTI can be scheduled earlier than the way #2 based on the UE capability when the PDSCH with MSGB-RNTI is not shared with FG 48-1 UEs.
· The consistency with Msg2 for CFRA is achieved. This can be said as no optimization.
	· Spec description is required to clarify that UE can assume the PDSCH with MSGB-RNTI is not shared with FG 48-1. 
· The PDSCH with MSGB-RNTI cannot be shared with FG 48-1 UEs.



Proposal 1:	In case of CFRA, the PDSCH with C-RNTI is specific to FG 48-2 UEs and separate handling between FG 48-1 and 48-2 is possible. The cases 2a/2b/2c/2d using MSGB-RNTI are not required to be optimized. The handling same as FG 48-1 can be the simplest alternative.

Simultaneous reception related to Rel-17 MBS
In RAN1 #114-bis, the following agreement was made:
	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)



The latest spec (CR to TS 38.213 [1]) on the eRedCap handling of the Rel-17 MBS is as follows:
	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 .



In our view, the unicast can at least be received while the MBS broadcast/multicast can be dropped. It aligns with the principle of the latest specification above that another PDSCH in slot  is prioritized over the MBS broadcast PDSCH larger than 25/12 RBs in slot . If the MBS PDSCH in slot  is supposed so important, the gNB can avoid such a collision.

Accordingly, we propose the following TP added to the latest spec (CR to TS 38.214 [2]).

Proposal 2:	Adopt the TP#1 below to the TS 38.214.
	[bookmark: _Toc146791739]5.1	UE procedure for receiving the physical downlink shared channel
<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 m = 0 or no more than 12 PRBs when configured with SCS m = 1.
· the UE is not required to decode multicast/broadcast PDSCH otherwise if the total number of PRBs allocated is more than 25 PRBs when configured with SCS m = 0 or more than 12 PRBs when configured with SCS m = 1.
<omitted text>



How to specify FG 48-2 UEs
In RAN1 #114-bis, the following agreement was made:
	Agreement
· Continue to discuss potential clarification of “A UE that has not indicated FG 48-2” in the paragraphs in 38.213 clause 17.1A
· Continue to discuss potential clarification of “A UE that indicated FG 48-2” in the paragraphs in 38.213 clause 17.1A



In our view, agreeing the clarification of the meaning of the “A UE that has (not) indicated FG 48-2” would not be so easy. The expression might have come from the Note 4 from the RAN #99 agreement below [3]. In other words, the UE behavior is common between FG 48-1 and FG 48-2 during “initial access procedure” mentioned in the Note 4. Thus, the clarification of the expression “A UE that has (not) indicated FG 48-2” would require the common understanding of “initial access procedure” in the Note 4. However, reaching a consensus on that has been a controversial discussion.
	Rel-18 eRedCap UE capable of 20MHz + PR1 and Rel-18 eRedCap UE capable of BW3/PR3 + PR1 are designed/targeted to same peak data rate, i.e., 10Mbps
Note 1: Peak data rate of "Rel-18 eRedCap: UE capable of 20MHz + PR1" and "Rel-18 eRedCap: UE capable of BW3/PR3 + PR1" is same including unicast and broadcast respectively.
Note 2: PRB processing capability of "Rel-18 eRedCap: UE capable of 20MHz + PR1" is not limited to "25 PRBs for 15 kHz SCS and 12 PRBs for 30 kHz SCS" and it corresponds to PRB size corresponding to 20 MHz.
Note 3: The only difference between "Rel-18 eRedCap: UE capable of 20MHz + PR1" and "Rel-18 eRedCap: UE capable of BW3/PR3 + PR1" is Note 2 and vLayers·Qm·f   in order to have the same peak rate.
Note 4: The initial access procedure of Rel-18 eRedCap UE capable of 20MHz + PR1 is realized by following:
· Same as Rel-18 eRedCap UE capable of BW3/PR3 + PR1



From the discussion so far, RAN1 has at least common understanding that “any CBRA procedure is common between 48-1 and 48-2” in any of RRC state. If this common understanding can be confirmed, the behavior or restriction of any eRedCap UE would not change before and after the UE FG indication. Therefore, the controversial sentence “has (not) indicated” can be replaced with “(not) supporting” as proposed below, and then this discussion can be closed.

Proposal 3:	RAN1 should make a conclusion that “any CBRA procedure is common between UEs FG 48-1 and FG 48-2” as a RAN1 common understanding.
Proposal 4:	Adopt the TP#2 below to the TS 38.213.
	[bookmark: _Toc146789835]17.1A		Second procedures for RedCap UE
<omitted text>
A UE not supporting 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 not supporting 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 not supporting 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 .
<omitted text>
A UE supporting 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.
<omitted text>



Conclusion
Regarding timeline relaxation:
Proposal 1:	In case of CFRA, the PDSCH with C-RNTI is specific to FG 48-2 UEs and separate handling between FG 48-1 and 48-2 is possible. The cases 2a/2b/2c/2d using MSGB-RNTI are not required to be optimized. The handling same as FG 48-1 can be the simplest alternative.

Regarding simultaneous reception related to Rel-17 MBS
Proposal 2:	Adopt the TP#1  below to the TS 38.214.
	5.1	UE procedure for receiving the physical downlink shared channel
<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 m = 0 or no more than 12 PRBs when configured with SCS m = 1.
· the UE is not required to decode multicast/broadcast PDSCH otherwise if the total number of PRBs allocated is more than 25 PRBs when configured with SCS m = 0 or more than 12 PRBs when configured with SCS m = 1.
<omitted text>



Regarding how to specify FG 48-2 UEs:
Proposal 3:	RAN1 should make a conclusion that “any CBRA procedure is common between UEs FG 48-1 and FG 48-2” as a RAN1 common understanding.
Proposal 4:	Adopt the TP#2 below to the TS 38.213.
	17.1A		Second procedures for RedCap UE
<omitted text>
A UE not supporting 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 not supporting 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 not supporting 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 .
<omitted text>
A UE supporting 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.
<omitted text>
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