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1. [bookmark: OLE_LINK13][bookmark: OLE_LINK14]Introduction
In RAN1 #114 meeting, following agreements were made for UE complexity reduction [1]:
	MsgB bandwidth and 2-step RACH timeline

Agreement: 
For UE BB bandwidth reduction, for 2-step RACH, assuming that MsgA PUSCH indication is transmitted:
· The same timeline relaxation as for the Msg2-Msg3 timeline (i.e., 1 slot for Msg2 PDSCH larger than 25 PRBs for 15 kHz SCS and 12 PRBs for 30 kHz SCS) applies at least for the following cases:
· 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.

Simultaneous reception

Conclusion: 
For UE BB bandwidth reduction, for Msg4 PDSCH scheduled by TC-RNTI during a process of autonomous SI acquisition, no specification change.

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.”

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.
MBS bandwidth

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

UE peak data reduction

Agreement: 
· The UE needs to signal peak data rate 10-Mbps related parameters corresponding to vLayers, Qm and f.
· No new values for the above parameters will be introduced for Rel-18 eRedCap.
· For FG 48-2, when vLayers = 2, the peak rate target corresponds to a vLayers·Qm·f of 0.8 (instead of 0.75).

Conclusion: 
· For Rel-18 eRedCap UEs, the following features are still supported as optional features:
· 2 Rx branches with DL MIMO
· DL 256QAM

Agreement:
· Send LS to RAN2 (cc RAN4) to inform about RAN1 agreements on peak rate reduction with 38.306 impact.

Agreement:
Draft LS R1-2308609 is endorsed in principle by removing all “or band combination”.
Agreement:
Final LS R1-2308610 is endorsed.



In addition, following RAN2 agreements related to RAN1 were made in RAN2#123 meeting [2]. 
	Working assumption: No need to have separate cell barring for “eRedCap UE capable of 20MHz + PR1” and “eRedCap UE capable of BW3/PR3+ PR1”.
A eRedCap UE considers the contention resolution not successful and stop the ra-ContentionResolutionTimer, when the UE detects a PDCCH transmission addressed to its TEMPORARY_C-RNTI with a DCI that schedules a Msg4 PDSCH transmission with a larger bandwidth than it can receive or process, i.e. option 1 is adopted.



In this contribution, we provide our views on the remaining issues for Rel-18 eRedCap UE. 

2. UE BB bandwidth reduction 
Msg.4 PDSCH transmission 
RAN1 sent following LS [3] to RAN2 regarding Msg4 PDSCH transmission to Rel-18 eRedCap UEs. 
		Agreement
Confirm the following working assumption by assuming that Msg3 indication is available
Working Assumption
· For UE BB complexity reduction, a UE is able to receive a Msg4 PDSCH resource allocation spanning a bandwidth of more than ~5 MHz per slot.
· The UE is not required to process a Msg4 PDSCH with a larger number of PRBs than 25 PRBs for 15 kHz SCS and 12 PRBs for 30 kHz SCS.


RAN1 would like to inform RAN2 about the following case, to specify, if needed, the UE behavior in the RAN2 specifications, and ask RAN2 for feedback if any:
· [bookmark: _Hlk145322179]For UE BB complexity reduction, the case when the UE detects a DCI scheduling a Msg4 PDSCH transmission with a larger bandwidth than it can receive or process



[bookmark: _Hlk145321705][bookmark: _Hlk146530237]The reply LS [4] by RAN2 informing RAN1 that RAN2 agreed “An eRedCap UE considers the contention resolution not successful and stop the ra-ContentionResolutionTimer, when the UE detects a PDCCH transmission addressed to its TEMPORARY_C-RNTI with a DCI that schedules a Msg4 PDSCH transmission with a larger bandwidth than it can receive or process, i.e. option 1 is adopted.” Regarding to how to stop the ra-ContentionResolutionTimer, it may require some cross-layer interaction, as noted in Editor’s NOTE in RAN2 Running MAC CR for eRedCap [5] on FFS on cross-layer interaction. In current 38.213, it captures that the UE is not required to process a Msg4 PDSCH with a larger number of PRBs than 25 PRBs for 15 kHz SCS and 12 PRBs for 30 kHz SCS. However, there is one missing part between PHY and MAC layer on how MAC layer can know the PHY does not process the Msg4 PDSCH due to allocated larger number of PRBs, so that MAC layer can stop the ra-ContentionResolutionTimer. Therefore, following is proposed:  
Proposal 1: A UE is not required to process a PDSCH reception and provides an indication to higher layers when the PDSCH 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.

MBS PDSCH bandwidth 
In RAN1#114 meeting, following cases were discussed for MBS PDSCH reception.
· [bookmark: _Hlk145323795]Case 1: Broadcast MBS PDSCH
· Case 1a: Without PDSCH in consecutive slots and without PDSCH repetition
· Case 1b: With PDSCH in consecutive slots and/or with PDSCH repetition
· [bookmark: _Hlk145324198]Case 2: Multicast MBS PDSCH
· Case 2a: Without HARQ feedback
· Case 2b: With HARQ feedback

In the endorsed CR [6], following was captured for Broadcast MBS PDSCH: 
	[bookmark: _Hlk145334732]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 .



There are three remaining issues. 
1. Handling of Case 2 Multicast MBS PDSCH reception for a RedCap UE with BB BW reduction 
2. [bookmark: _Hlk145324400]Whether/how to add the “MCCH-RNTI” for broadcast MBS PDSCH in above specification considering that the idle/inactive UE cannot ‘indicate’ its capability to NW  
3. For broadcast MBS PDSCH reception for eRedCap UEs in RRC_idle/inactive mode, whether above restriction should be applied to the FG48-1 eRedCap only or both FG48-1 and FG48-2 eRedCap 
For the first issue, since the multicast communication service is only for RRC_connected UEs, NW already knows the UE capability, it is reasonable to assume that the scheduling should not be larger than 5MHz irrespective whether there is HARQ-ACK feedback. Therefore, following is proposed:
Proposal 2: 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 G-RNTI for multicast, 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. 

For the second issue, we think MCCH-RNTI should also be added for broadcast MBS PDSCH. Following correction is proposed:
Proposal 3: Adopt following TP in TS 38.213 Clause 17.1A
	
	Reason for change: 
	About the UE behavior on handling the broadcast PDSCH for Rel-18 eRedCap UE with bandwidth reduction i.e., FG48-1, the broadcast PDSCH scheduled by MCCH-RNTI is missing.

	Summary of change:
	Adding the MCCH-RNTI for scheduling the broadcast PDSCH reception. 

	Consequences if not approved:
	Rel-18 eRedCap UE with FG48-1 behavior is not clear on the reception of the PDSCH scheduled by a DCI format with CRC scrambled by a MCCH-RNTI.



================================ TP starts =======================================

A UE that has does not support 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 MCCH-RNTI or 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 .

================================ TP ends =======================================



For the third issue, it is true that gNB cannot distinguish FG 48-2 eRedCap UEs from FG 48-1 eRedCap UEs when it transmits the broadcast MBS PDSCH. However, for FG 48-2 eRedCap UE, it has no issue to process the broadcast MBS PDSCH scheduled with the number of PRBs that is larger than the one corresponding to the 5MHz. Note that reception of broadcast MBS PDSCH does not conflict with the RAN conclusion which targets to the transmissions/receptions during the initial access. Therefore, the specification related to the MBS PDSCH reception should be applied to the FG48-1 eRedCap UEs, i.e., the eRedCap UE does not support FG48-2. 
Proposal 4: The specification of the restriction on the number of PRBs for Broadcast MBS PDSCH reception should be applied to only the UE that does not support FG48-2.   
Other correction
During the post email for CR approval phase after RAN1#114 meeting, there was some discussion on following text:
	[…]
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 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.



There are two discussion points. First is whether the restriction on the number of PRBs for Msg.3 (Re-)transmission for FG48-2 eRedCap UEs should only be applied to the initial access. In other word, the restriction does not apply for FG48-2 eRedCap UEs performing contention-based RACH in RRC-connected mode. Second is whether to delete the “that indicated FG 48-2” in the second paragraph of the above text.
For the first point, we understand the RAN conclusion saying for initial access. However, for contention-based RACH in RRC-connected mode, gNB still cannot distinguish the FG48-1 eRedCap UE and FG48-2 eRedCap UE, which is the same as initial access. It is not preferred to have separate handling and different UE behaviors for different RRC state. Same logic applies to the relaxed processing timeline. 
Proposal 5: Apply the same restriction on the number of PRBs that the Rel-18 eRedCap UE can transmit or receive and the same processing timeline for both FG48-1 and FG48-2 UE during the initial access procedure for RRC idle/inactive UEs and the contention based random access procedure for RRC connected UEs. 
For the second point, we understand the text of “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.” in the first paragraph is for the FG 48-1 eRedCap UEs, and “a PUSCH” in the text covers all kinds of PUSCH. However, in specification, the description for unicast PUSCH and the Msg.3 PUSCH initial/re-transmission is usually separated since they have different procedures and UE behaviors. In addition, the text in the second paragraph reads a little bit indirect and may potentially cause confusion. Therefore, we suggest removing “that indicated FG 48-2” to apply the text for both FG48-1 and FG48-2 eRedCap UEs.

Proposal 6: Adopt following TP in TS 38.213 Clause 17.1A
	
	Reason for change: 
	The transmission bandwidth that not be larger than 25 PRBs for 15 kHz SCS, or larger than 12 PRBs for 30 kHz SCS, per hop in a slot for Msg.3 transmission/re-transmission and PUSCH transmission for a Type-2 random access should be applied to Rel-18 eRedCap UEs supporting FG48-1 and Rel-18 eRedCap UEs supporting FG48-2 for both RRC_idle/inactive and RRC_connected modes.

	Summary of change:
	The transmission bandwidth restriction for Msg.3 transmission/re-transmission and PUSCH transmission for a Type-2 random access should be applied to both Rel-18 eRedCap UEs, i.e., delete “that indicated FG 48-2”.

	Consequences if not approved:
	The specification is confusing on the transmission bandwidth restriction for UL transmission during Type-1/Type-2 random access is only applied to the UE that indicated FG 48-2.  



================================ TP starts =======================================
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.
================================ TP ends =======================================



3. Conclusion
This contribution discusses the remaining issues for Rel-18 eRedCap UEs. The proposals and TP are summarized as following:

Proposal 1: A UE is not required to process a PDSCH reception and provides an indication to higher layers when the PDSCH 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.
Proposal 2: 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 G-RNTI for multicast, 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. 

[bookmark: _GoBack]Proposal 3: Adopt following TP in TS 38.213 Clause 17.1A
	
	Reason for change: 
	About the UE behavior on handling the broadcast PDSCH for Rel-18 eRedCap UE with bandwidth reduction i.e., FG48-1, the broadcast PDSCH scheduled by MCCH-RNTI is missing.

	Summary of change:
	Adding the MCCH-RNTI for scheduling the broadcast PDSCH reception. 

	Consequences if not approved:
	Rel-18 eRedCap UE with FG48-1 behavior is not clear on the reception of the PDSCH scheduled by a DCI format with CRC scrambled by a MCCH-RNTI.



================================ TP starts =======================================

A UE that has does not support 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 MCCH-RNTI or 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 .

================================ TP ends =======================================



Proposal 4: The specification of the restriction on the number of PRBs for Broadcast MBS PDSCH reception should be applied to only the UE that does not support FG48-2.   
Proposal 5: Apply the same restriction on the number of PRBs that the Rel-18 eRedCap UE can transmit or receive and the same processing timeline for both FG48-1 and FG48-2 UE during the initial access procedure for RRC idle/inactive UEs and the contention based random access procedure for RRC connected UEs. 
Proposal 6: Adopt following TP in TS 38.213 Clause 17.1A
	
	Reason for change: 
	The transmission bandwidth that not be larger than 25 PRBs for 15 kHz SCS, or larger than 12 PRBs for 30 kHz SCS, per hop in a slot for Msg.3 transmission/re-transmission and PUSCH transmission for a Type-2 random access should be applied to Rel-18 eRedCap UEs supporting FG48-1 and Rel-18 eRedCap UEs supporting FG48-2 for both RRC_idle/inactive and RRC_connected modes.

	Summary of change:
	The transmission bandwidth restriction for Msg.3 transmission/re-transmission and PUSCH transmission for a Type-2 random access should be applied to both Rel-18 eRedCap UEs, i.e., delete “that indicated FG 48-2”.

	Consequences if not approved:
	The specification is confusing on the transmission bandwidth restriction for UL transmission during Type-1/Type-2 random access is only applied to the UE that indicated FG 48-2.  



================================ TP starts =======================================
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.
================================ TP ends =======================================
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