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Introduction
In this contribution, we discuss the remaining issues in Rel-18 eRedCap work item.
RACH timeline
At RAN1 #113 meeting, the following agreements were made on Msg2 to Msg3 timeline and separate early indication via Msg1 [1]. 
	Agreement
· For the “FFS: value(s) of X”,
· X = 1/0.5 ms for 15/30 kHz SCS
· Legacy default TDRA table and Δ are reused.
· A network-configurable additional separate early indication in Msg1 for Rel-18 eRedCap UEs is supported.
· When Msg1 indication for Rel-18 eRedCap UEs is configured, it is used by Rel-18 eRedCap UEs (with or without UE BB bandwidth reduction).
· When Msg1 indication for Rel-18 eRedCap UEs is not configured while Msg1 indication for Rel-17 RedCap UEs is configured, Rel-18 eRedCap UEs shall share the PRACH that is configured for Rel-17 RedCap UEs.
· Note: Rel-18 eRedCap UEs will be differentiated from Rel-17 RedCap UEs based on Msg3 of Rel-18 eRedCap UEs.
· Additional early indication in MsgA PRACH is not supported.

Agreement
· For UE BB bandwidth reduction, the same timeline relaxation as for the Msg2-Msg3 timeline applies at least for the following cases:
· Case 4a: Between reception of RAR PDSCH in which UE does not correctly receive the transport block and upcoming transmission of PRACH
· Case 4b: Between reception of RAR with RAPID which is not associated with the corresponding PRACH transmission and upcoming transmission of PRACH

Agreement
For UE BB bandwidth reduction, for 2-step RACH, assuming that MsgA PUSCH indication is transmitted:
· The bandwidth of a MsgB scheduled with MSGB-RNTI should be limited in a similar way as Msg2.
· 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 2a: Between reception of fallbackRAR and transmission of Msg3
· Case 2b: Between reception of successRAR and transmission of corresponding HARQ-ACK
· The bandwidth of a MsgB scheduled with C-RNTI should be limited in a similar way as Msg4.




Based on Clause 8.2A in TS38.213, when UE does not detect a MsgB PDSCH correctly in response to its MsgA transmission within the RAR window, “if requested by higher layers, the UE shall be ready to transmit a PRACH no later than 𝑁T,1 + 0.75 msec after the last symbol of the window, or the last symbol of the PDSCH reception.” Therefore, the additional one slot (i.e. 1ms for 15kHz SCS and 0.5ms for 30kHz) should be applied to the case when MsgB PDSCH scheduled by MsgB-RNTI larger than 5MHz and UE fails to detect a MsgB PDSCH containing response to its MsgA transmission. 
[bookmark: _Ref135071648][bookmark: _Ref135071679][bookmark: _Ref142661828]Proposal 1: If MsgB PDSCH scheduled by MSGB-RNTI is larger than 25/12 PRBs in 15/30kHz SCS, additional time X=1/0.5ms is applied to the following cases in a 2-step RACH procedure when UE does not successfully detect MsgB response: 
· the UE does not detect the DCI format 1_0 with CRC scrambled by the corresponding MsgB-RNTI within the window; 
· the UE detects the DCI format 1_0 with CRC scrambled by the corresponding MsgB-RNTI within the window and LSBs of a SFN field in the DCI format 1_0, if applicable, are not same as corresponding LSBs of the SFN where the UE transmitted the PRACH; 
· the UE does not correctly receive the transport block in the corresponding PDSCH within the window; 
· the higher layers do not identify the RAPID associated with the PRACH transmission from the UE.

Simultaneous reception
At RAN1#112, the following conclusion was made on simultaneous reception. 
	Conclusion: 
For UE BB complexity reduction, there is no need to relax the requirements on simultaneous reception of two broadcast PDSCH transmissions for SIB1/OSI/paging/RAR.



Further agreements and conclusion were made at RAN1 #112bis-e. 
	Agreement: [38.213]
Confirm the following working assumption by assuming that Msg3 indication is available:
· 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.
Conclusion:
For UE BB bandwidth reduction, for autonomous SI acquisition, the following paragraph in TS 38.214 clause 5.1 still applies:
· “The UE is expected to decode a PDSCH scheduled with C-RNTI, MCS-C-RNTI, or CS-RNTI during a process of autonomous SI acquisition.”
· FFS: Msg4 PDSCH scheduled by TC-RNTI case



At RAN1#113, some more agreements are made. 
	Agreement: [38.214]
· For UE BB complexity reduction, for RRC_IDLE and RRC_INACTIVE, there is no need to relax the requirements on simultaneous reception of two PDSCH transmissions for SIB1 / OSI / paging / RAR / Msg4 scheduled by TC-RNTI for the case when Msg4 PDSCH is not larger than 25 PRBs for 15 kHz SCS and 12 PRBs for 30 kHz SCS.
· Note: This means that the following paragraph in TS 38.214 clause 5.1 still applies for the case when Msg4 PDSCH is not larger than 25 PRBs for 15 kHz SCS and 12 PRBs for 30 kHz SCS:
· “The UE in RRC_IDLE and RRC_INACTIVE modes shall be able to decode two PDSCHs each scheduled with SI-RNTI, P-RNTI, RA-RNTI or TC-RNTI, with the two PDSCHs partially or fully overlapping in time in non-overlapping PRBs.”
Agreement: [38.214]
Down-select between these options for handling of simultaneous reception 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 is larger than the maximum number of PRBs that the UE can process per slot.
· Option 2: The UE may skip decoding of PDSCH [in slot n or n+1] scheduled with C-RNTI/MCS-C-RNTI/CS-RNTI but decodes SI PDSCH triggered by P-RNTI in slot n.
· Option 3: The prioritization between reception of PDSCH scheduled with C-RNTI/MCS-C-RNTI/CS-RNTI and SI PDSCH triggered by P-RNTI is up to the UE implementation.
· Option 4: During a process of P-RNTI triggered SI acquisition, the UE is not expected to [be scheduled PDSCH/to decode PDSCH scheduled] with C-RNTI/MCS-C-RNTI/CS-RNTI if in the same cell, another PDSCH scheduled with SI-RNTI partially or fully overlap in time.
· Option 7: No specification change




SI acquisition
	[Clause 5.1 of TS 38.214]
On a frequency range 1 cell, the UE shall be able to decode a PDSCH scheduled with C-RNTI, MCS-C-RNTI, or CS-RNTI and, during a process of P-RNTI triggered SI acquisition, another PDSCH scheduled with SI-RNTI that partially or fully overlap in time in non-overlapping PRBs, unless the PDSCH scheduled with C-RNTI, MCS-C-RNTI, or CS-RNTI requires Capability 2 processing time according to clause 5.3 in which case the UE may skip decoding of the scheduled PDSCH with C-RNTI, MCS-C-RNTI, or CS-RNTI. 
On a frequency range 2 cell, the UE is not expected to decode a PDSCH scheduled with C-RNTI, MCS-C-RNTI, or CS-RNTI if in the same cell, during a process of P-RNTI triggered SI acquisition, another PDSCH scheduled with SI-RNTI partially or fully overlap in time. 
The UE is expected to decode a PDSCH scheduled with C-RNTI, MCS-C-RNTI, or CS-RNTI during a process of autonomous SI acquisition



P-RNTI triggered SI acquisition
In RRC_Connected mode, PDCCH scrambled by P-RNTI is used to transmit “Short Messages” to notify UE with SI modification, and/or PWS (Public Warning System) notification, and/or CMAS (Commercial Mobile Alert System) notification. Upon the detection of PWS and CMAS notification, a PWS/CMAS capable UE is expected to acquire the corresponding SIBs (SIB6-SIB8) immediately [5.2.2.2.2 SI change indication and PWS notification, TS 38.331]. For SI modification notification, UE is expected to monitor the concerned SIBs from the start of next “SI modification period.” Though the timing constrain for SI modification is not as tight as that in PWS/CMAS notification, in principle, we prefer a unified UE behavior for all three cases. In the scenario of interest, UE is in RRC connected mode. Hence, the network has full knowledge about the UE’s capability and whether the UE is notified by short messages for a P-RNTI triggered SI acquisition process. Therefore, similar to the current handling in FR2, we think gNB should avoid transmitting unicast PDSCHs (except RACH messages) in slots when eRedCap UE is receiving and/or decoding SIBs during a P-RNTI triggered SI acquisition process. One exception is Msg4 scheduled with C-RNTI. When RACH is triggered, its messages deserve a higher priority than other PDSCHs. With this, we prefer Option 2 from the agreements made at RAN1#113. 
[bookmark: _Ref142661838]Proposal 2: 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 is larger than the maximum number of PRBs that the UE can process per slot, the UE may skip decoding of PDSCH in slot n or n+1 scheduled with C-RNTI/MCS-C-RNTI/CS-RNTI but decodes SI PDSCH triggered by P-RNTI in slot n.
RACH messages 
	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.



[bookmark: _Ref135071546]Observation 1: Current texts in 38.214 suggest UE should prioritize RAR decoding over other PDSCHs. 
[bookmark: _Ref135071553]Observation 2: However, the prioritization rule for RAR in 38.214 only address the case when RAR PDSCH overlaps partially or fully in time with another PDSCH, which does not address the eRedCap case. 

[bookmark: _Ref135071707][bookmark: _Ref135071741]Proposal 3: If a PDSCH is scheduled with RA-RNTI or MSGB-RNTI in slot n, UE is not expected to decode another PDSCH scheduled with C-RNTI, SI-RNTI, MCS-C-RNTI, G-RNTI for multicast or broadcast, MCCH-RNTI, G-CS-RNTI or CS-RNTI, 
· in the same slot (i.e. slot n) if the PDSCH scheduled with RA-RNTI or MSGB-RNTI is not greater than 25/12 PRBs with 15/30kHz SCS; 
· in slots n and n+1 if the PDSCH scheduled with RA-RANTI or MSGB-RNTI is greater than 25/12 PRBs with 15/30kHz SCS.  
Peak rate reduction
At RAN#100 meeting, the following working assumption was made to clarify that 10Mbps is the only fixed peak rate target for Rel-18 eRedCap UEs. 
	Working assumption (RAN#100)
· The peak rate target is 10 Mbps regardless of what optional features the UE may support.



At RAN1#113 meeting, vLayers·Qm·f  of 3.2 and 0.75 were agreed for the two eRedCap UEs, respectively.   
	Agreement
· For UE peak data rate reduction with UE BB bandwidth reduction,
· The 10-Mbps peak rate target corresponds to a vLayers·Qm·f  of 3.2
· For UE peak data rate reduction without UE BB bandwidth reduction,
· The 10-Mbps peak rate target corresponds to a vLayers·Qm·f  of 0.75
· This is assuming 20 MHz bandwidth in the 38.306 peak rate expression.
· Note: This does not imply that downlink MIMO and 256 QAM are not supported



The MIMO layers, vLayers, indicated by UE for maximum data rate calculation is also the maximum number of MIMO layers that UE actually supports. For an eRedCap UE supporting peak data rate reduction without UE BB bandwidth reduction, the agreed vLayers·Qm·f  of 0.75 does not support the indication of MIMO layers. RAN1 hence needs to further discuss whether/how to support MIMO layers regarding vLayers·Qm·f reporting. 
[bookmark: _Ref135071873]Proposal 4: For UE peak rate reduction without UE BB bandwidth reduction, RAN1 selects one of the following:
· Alt-1: Support vLayers·Qm·f = 0.75 without MIMO and vLayers·Qm·f = 0.8 with MIMO
· Alt-2: Support vLayers·Qm·f = 0.8 without and with MIMO
· This needs to revoke the previous RAN1 agreements on 0.75. 
· Alt-3: MIMO is not supported. 
 	
After RAN1 completes the discussion, RAN1 should send LS to RAN2 with RAN1’s agreements related to peak rate reduction. After all, eRedCap UE is only allowed to report the agreed vLayers·Qm·f values. 
[bookmark: _Ref142661865]Proposal 5: Send LS to RAN2 about agreements related to peak data rate reduction. 

[bookmark: _Ref131685579]Table 1: Peak data rate analysis for different values of vLayers·Qm·f
	
	PRB
	vLayers·Qm·f
	SCS = 15kHz
	SCS = 30kHz

	“Combined BW3/PR3 + PR1”
	15kHz: 25 PRBs 
30kHz: 12 PRBs
	3.2
	DL: 10.7 Mbps
UL: 11.4 Mbps
	DL: 10.3 Mbps
UL: 10.9 Mbps

	“Standalone PR1” 
	15kHz: 106 PRBs
30kHz: 51 PRBs
	0.8
	DL: 11.3 Mbps
UL: 12.2 Mbps
	DL: 10.9 Mbps
UL: 11.6 Mbps

	
	15kHz: 106 PRBs
30kHz: 51 PRBs
	0.75
	DL: 10.6 Mbps
UL: 11.4 Mbps
	DL: 10.2 Mbps
UL: 10.9 Mbps



Text Proposal
Per RAN#99 agreements, FG 48-2 eRedCap UE should follow the same initial access procedure as FG 48-1 UE. In addition, since gNB cannot distinguish these two UEs via Msg1/Msg3 early indication, the scheduling restriction agreements on Msg3/MsgA PUSCH and Msg4 PDSCH with TC-RNTI should apply to both eRedCap UEs.
[bookmark: _Ref142661870]Proposal 6: Adopt Text Proposal 1 in this contribution to TS 38.213. 

//------------ Start of Text Proposal 1 for Clause 17.1A in TS 38.213 --------------//
17.1A	Second RedCap UE procedures
In this clause, the term 'UE' refers to a RedCap UE that indicates supportOfRedCap-r18.
A UE 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, scheduled by a DCI scrambled by a TC-RNTI, or is configured for Type-2 random access procedure.
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 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.
[… Unchanged text omitted …]
//------------ End of Text Proposal 1 for Clause 17.1A in TS 38.213 --------------//
Conclusion 
[bookmark: _Ref95547977][bookmark: _Ref528853922][bookmark: _Ref481596356][bookmark: _Ref481781528][bookmark: _Ref481782557][bookmark: _Ref101789663][bookmark: _Ref102081114]In this contribution, we have the following observations. 
Proposal 1: If MsgB PDSCH scheduled by MSGB-RNTI is larger than 25/12 PRBs in 15/30kHz SCS, additional time X=1/0.5ms is applied to the following cases in a 2-step RACH procedure when UE does not successfully detect MsgB response:
· the UE does not detect the DCI format 1_0 with CRC scrambled by the corresponding MsgB-RNTI within the window; 
· the UE detects the DCI format 1_0 with CRC scrambled by the corresponding MsgB-RNTI within the window and LSBs of a SFN field in the DCI format 1_0, if applicable, are not same as corresponding LSBs of the SFN where the UE transmitted the PRACH; 
· the UE does not correctly receive the transport block in the corresponding PDSCH within the window; 
· the higher layers do not identify the RAPID associated with the PRACH transmission from the UE.

Proposal 2: 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 is larger than the maximum number of PRBs that the UE can process per slot, the UE may skip decoding of PDSCH in slot n or n+1 scheduled with C-RNTI/MCS-C-RNTI/CS-RNTI but decodes SI PDSCH triggered by P-RNTI in slot n.
Proposal 3: If a PDSCH is scheduled with RA-RNTI or MSGB-RNTI in slot n, UE is not expected to decode another PDSCH scheduled with C-RNTI, SI-RNTI, MCS-C-RNTI, G-RNTI for multicast or broadcast, MCCH-RNTI, G-CS-RNTI or CS-RNTI,
· in the same slot (i.e. slot n) if the PDSCH scheduled with RA-RNTI or MSGB-RNTI is not greater than 25/12 PRBs with 15/30kHz SCS; 
· in slots n and n+1 if the PDSCH scheduled with RA-RANTI or MSGB-RNTI is greater than 25/12 PRBs with 15/30kHz SCS.  
Proposal 4: For UE peak rate reduction without UE BB bandwidth reduction, RAN1 selects one of the following:
· Alt-1: Support vLayers·Qm·f = 0.75 without MIMO and vLayers·Qm·f = 0.8 with MIMO
· Alt-2: Support vLayers·Qm·f = 0.8 without and with MIMO
· This needs to revoke the previous RAN1 agreements on 0.75. 
· Alt-3: MIMO is not supported. 

Proposal 5: Send LS to RAN2 about agreements related to peak data rate reduction.
Proposal 6: Adopt Text Proposal 1 in this contribution to TS 38.213.
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