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Introduction
With the conclusion of Rel-18 RedCap study item in [1], a revised work item on further NR UE complexity reduction was approved with the following objectives in [2]: 
	The objective is to specify support for the following enhancements: 
Power saving/energy efficiency enhancements
· Enhanced eDRX in RRC_INACTIVE (>10.24s) [RAN2, RAN3, RAN4]
· Note that this objective requires SA2, CT1 and CT4 involvement
Complexity/cost reduction
· Further reduced UE complexity in FR1 [RAN1, RAN2, RAN4]
· UE BB bandwidth reduction
· 5 MHz BB bandwidth only for PDSCH (for both unicast and broadcast) and PUSCH, with 20 MHz RF bandwidth for UL and DL
· The other physical channels and signals are still allowed to use a BWP up to the 20 MHz maximum UE RF+BB bandwidth.
· Support additional separate early indication(s) [RAN1, RAN2]
· UE peak data rate reduction
· Relaxation of the constraint (vLayers·Qm·f ≥ 4) for peak data rate reduction
· The relaxed constraint is, e.g., 1 (instead of 4).
· The parameters (vLayers, Qm, f) can be as in Rel-17 RedCap.
· Both 15 kHz SCS and 30 kHz SCS are supported.
· Aim to define at most one Rel-18 RedCap UE type for further UE complexity reduction.
· The existing UE capability framework is used, and changes to capability signalling are specified only if necessary. By default, all UE capabilities applicable to a Rel-17 RedCap UE are applicable unless otherwise specified.
Notes:
· The work defined as part of this WI is not to overlap with LPWA use cases.
· Coexistence with non-RedCap UEs and Rel-17 RedCap UEs should be ensured.
· This WI considers all applicable duplex modes unless otherwise specified.
Check in RAN#99 regarding:
· Whether UE peak data rate reduction for UE is limited only with UE BB bandwidth reduction or standalone



RACH timeline and early indication
At RAN1 #112bis-e meeting, the following agreements were made on Msg2 to Msg3 timeline and separate early indication via Msg1 [3]. 
	Agreement
Down-select one among the following options in RAN1#113:
· Option 1:
· For the “FFS: value(s) of X”,
· X = 0.5/0.25 ms for 15/30 kHz SCS
· Note: Legacy default TDRA table and Δ are reused.
· A network-configurable additional separate early indication in Msg1 for Rel-18 eRedCap UEs is not supported.
· When Msg1 indication for Rel-17 RedCap UEs is configured, it is used by Rel-18 eRedCap UEs (with or without UE BB bandwidth reduction).
· Option 2:
· For the “FFS: value(s) of X”,
· X = 1/0.5 ms for 15/30 kHz SCS
· Note: Legacy default TDRA table and Δ are reused.
· A network-configurable additional separate early indication in Msg1 for Rel-18 eRedCap UEs is not supported.
· When Msg1 indication for Rel-17 RedCap UEs is configured, it is used by Rel-18 eRedCap UEs (with or without UE BB bandwidth reduction).
· Option 3:
· For the “FFS: value(s) of X”,
· X = 1/0.5 ms for 15/30 kHz SCS
· FFS: Whether 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).
· Option 4:
· For the “FFS: value(s) of X”,
· X = 0.5/0.25 ms for 15/30 kHz SCS
· Note: 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 RedCap UEs is configured, it is used by Rel-18 eRedCap UEs (with or without UE BB bandwidth reduction).
Agreement
The potential timeline relaxations for the following cases are FFS:
· For 2-step RACH:
· Case 2a: Between reception of fallbackRAR and transmission of Msg3
· Case 2b: Between reception of successRAR and transmission of corresponding HARQ-ACK
· For 4-step RACH:
· 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



Msg2 to Msg3 timeline

[image: ]
Figure 1: Illustration of PDSCH processing timeline details

Upon receiving the final DMRS symbol, the UE can initiate channel estimation, followed by demodulation. In the interest of reducing complexity, it is prudent not to over-design the UE. As long as the demodulator releases a symbol buffer before the arrival of the next over-the-air symbol, the design target can be successfully met in principle. Adhering to this principle, we can estimate that the processing time required for demodulation is approximately equal to the maximum number of PDSCH symbols within a slot. Factoring in some design margin, we require approximately 10 symbols for demodulating a 5MHz unicast PDSCH. When the first set of code block bits becomes available, the LDPC decoder can operate concurrently with the demodulator. As depicted in Table 1 below, only the decoding time for the final code block is considered. Based on our analysis in Table 1, the additional processing required by the UE to process a 20MHz RAR PDSCH equates to (37-10) = 27 symbols. This is approximately equivalent to 2 slots. 
[bookmark: _Ref135071537]Observation 1: The additional time (X) required for eRedCap to process a 20MHz RAR PDSCH is about 2 slots. 

Given the fact that the available candidate values for down-selection at this meeting only include 0.5 slot and 1 slot, we can settle on a compromise of 1 slot. The compromise from 2 slots to 1 slot considers (1) 20MHz RAR PDSCH  represents an actual worst-case scenario currently in field, and (2) applicability of entries in the TDRA table with X=2 slots.
[bookmark: _Ref135071594]Proposal 1: Support X=1/0.5ms for 15/30 kHz SCS for additional timeline for Msg2 and Msg3. 

[bookmark: _Ref134791762]Table 1: PDSCH processing timeline analysis
	
	Baseline (5MHz unicast PDSCH)
	20MHz RAR PDSCH
	Note

	CE
	2
	2
	

	Demodulation 
	10
	1+(10-1)*(20/5) = 37
	Fixed overhead: 1 symbol

	LDPC decoding (last CB)
	3
	3
	



Separate early indication
Because the sizes of Msg2 and Msg3 are typically small, we don’t think introduction of a separate early indication via Msg1 is deemed necessary. Regarding MsgA PRACH, since early indication via MsgA PUSCH has been agreed, we don’t think separate early indication via MsgA PRACH is necessary, either. 
[bookmark: _Ref135071602]Proposal 2: Separate early indication via Msg1 PRACH is not supported. 
[bookmark: _Ref135071609]Proposal 3: Separate early indication via MsgA PRACH is not supported. 
Other similar cases
At RAN1#112bis-e meeting, it was agreed the following cases would require some discussion about their timelines [3].
	Agreement:
The potential timeline relaxations for the following cases are FFS:
· For 2-step RACH:
· Case 2a: Between reception of fallbackRAR and transmission of Msg3
· Case 2b: Between reception of successRAR and transmission of corresponding HARQ-ACK
· For 4-step RACH:
· 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



For the identified Case 4a and Case 4b for 4-step RACH, we think the same X from Msg2 reception and Msg3 transmission can be applied. 
[bookmark: _Ref135071614]Proposal 4: In 4-step RACH, additional time X=1/0.5ms for 15/30kHz SCS is applied for the following cases: 
· Between reception of Msg2 and transmission of Msg3 
· Msg1 retransmission after the failure of Msg2 reception or decoding

For the identified Case 2a and Case 2b in 2-step RACH, we think they can be discussed after whether scheduling restriction should be applied to MsgB PDSCH is decided. In our view, MsgB PDSCH should be treated as Msg2 PDSCH and hence can be scheduled up to 20MHz bandwidth. See more details in Section 4.2. Hence, additional processing time should be allocated. Besides Case 4a and 4b, we should also consider the case when UE performs a Msg1 or MsgA retransmission after it has failed to detect a RAR responding to its transmitted MsgA. 
[bookmark: _Ref135071648][bookmark: _Ref135071679]Proposal 5: 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: 
· Between reception of fallbackRAR and transmission of Msg3
· Between reception of successRAR and transmission of corresponding HARQ-ACK
· Msg1 PRACH or MsgA (PRACH and PUSCH) retransmission after the failure of MsgB reception or decoding
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



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 2: Current texts in 38.214 suggest UE should prioritize RAR decoding over other PDSCHs. 
[bookmark: _Ref135071553]Observation 3: 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 6: 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.  
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



Autonomous SI acquisition
Msg4 PDSCH scheduled by TC-RNTI  initial access only?
[bookmark: _Ref135071757]Proposal 7: During a process of autonomous SI acquisition, when Msg4 PDSCH with TC-RNTI is scheduled with another PDSCH with SI-RNTI, 
· If Msg4 PDSCH is not greater than 25/12 PRBs in 15/30kHz SCS, UE is expected to decode the Msg4 PDSCH scheduled by TC-RNTI.
· Otherwise, UE is expected to decode the PDSCH scheduled by SI-RNTI.

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. 
[bookmark: _Ref135071776]Proposal 8: During a process of P-RNTI triggered SI acquisition, UE is expected to decode PDSCH scheduled by C-RNTI responding to a RACH message including 
· Msg4 PDSCH 
· NW’s response to Msg1-based beam failure recovery request 
· MsgB PDSCH with C-RNTI
[bookmark: _Ref135071807]Proposal 9: During a process of P-RNTI triggered SI acquisition, when a PDSCH is scheduled with SI-RNTI in slot n, the UE is not expected to decode another PDSCH scheduled with MCS-C-RNTI, or CS-RNTI in slot n and slot n+1 if the PDSCH scheduled with C-RNTI is not Msg4 or a response to PRACH.
Alternatively, we can also accept that PDSCH with SI-RNTI is prioritized if this is the majority view. 
[bookmark: _Ref135071827]Proposal 10: During a process of P-RNTI triggered SI acquisition, when a PDSCH is scheduled with SI-RNTI in slot n, the UE is not expected to decode another PDSCH scheduled with C-RNTI, MCS-C-RNTI, or CS-RNTI in slot n and slot n+1.
Data channel bandwidth
MsgA PUSCH
	Msg3 bandwidth
Agreement: [38.213]
For UE BB complexity reduction, a UE is not expected to receive an UL grant in a RAR or in a DCI scrambled with TC-RNTI with a Msg3 PUSCH resource allocation spanning a bandwidth of more than ~5 MHz per slot or per hop, if applicable.
MsgA bandwidth
Agreement: [38.213]
For UE BB complexity reduction, a UE is not expected to perform 2-step RACH with a MsgA PUSCH resource spanning a bandwidth of more than ~5 MHz per slot or per hop, if applicable.



[FL1/FL8 Medium Priority Question 2.8-1a]: Companies are invited to express a preference (if any) between for the support of the 5-MHz MsgA PUSCH bandwidth:
· Option 1: Occupy a portion of PRBs within one legacy PO (larger than 5MHz) by Rel-18 eRedCap UEs 
· Option 2: Separate MsgA PUSCH frequency domain resources configuration for Rel-18 eRedCap UEs.
We think Option 2 is not needed. The main reason companies supported to make the (unnecessary) constraint on Msg3 and MsgA PUSCH bandwidth was their TBS sizes were small. Based on the same reason, R18 eRedCap can share the same POs with legacy UEs. 
[bookmark: _Ref135071837]Proposal 11: Separate MsgA PUSCH frequency domain resources configuration for Rel-18 eRedCap UEs is not supported. 
· Note: It can be up to gNB’s implementation to guarantee MsgA PUSCH resource allocation for R18 eRedCap UEs does not span a bandwidth greater than 25/12 PRBs in 15/30 kHz SCS.

[bookmark: _Ref134905727]MsgB PDSCH
At the last RAN1 meeting, the following question was discussed.
[FL1/FL4/FL5 Medium Priority Question 2.9-1a:] Should the MsgB PDSCH bandwidth be limited in the same way as for Msg2 or Msg4?
· Option 0: No.
· Option 2: Yes, limit the MsgB PDSCH bandwidth in the same way as for Msg2 PDSCH.
· Option 4: Yes, limit the MsgB PDSCH bandwidth in the same way as for Msg4 PDSCH.

Similar to Msg2 RAR, MsgB addressed to MSGB-RNTI can multiplex success and fallback RARs to multiple UEs as shown in Figure 2. MsgB can optionally include RRC message(s) for a single UE, which is indicated in the MAC subheader of the successRAR. More than one RRC message for a given UE can be included in MsgB. The fallbackRAR follows the Msg2 RAR PDU structure and is 8 bytes long. The successRAR on the other hand is 11 bytes long. Given the fact that successRAR is larger than Msg2 RAR PDU and MsgB can include more than one RRC message for a given UE, MsgB in average is hence larger than the Msg2 size. Therefore, similar to Msg2 PDSCH, the scheduling of MsgB PDSCH scheduled with MSGB-RNTI should be allowed to be larger than the maximum number of unicast PRBs (i.e. 25/12 PRBs in 15/30kHz SCS) that the UE can process per slot,
[bookmark: _Ref135071560]Observation 4: Assuming responding to the same number of RAPIDs (UEs), the average size of MsgB is larger than Msg2. 
[bookmark: _Ref135071844]Proposal 12: For R18 eRedCap UEs, resource allocation of MsgB PDSCH scheduled with MSGB-RNTI can span a bandwidth greater than 25/12 PRBs in 15/30 kHz SCS.

If the C-RNTI of a connected UE is included in MsgA PUSCH, MsgB PDSCH can be addressed to the C-RNTI of the UE per TS38.321. In this case, the resource allocation of MsgB PDSCH scheduled by C-RNTI is addressed by the following RAN1’s agreements. 
	Agreement: [38.213]
· For UE BB complexity reduction, a UE is able to receive a DL assignment in a DCI with a unicast PDSCH resource allocation spanning a bandwidth of more than ~5 MHz per slot.
· The number of PRB scheduled in DCI is not larger than the maximum number of PRB agreed in previous agreement from 110b-e



[bookmark: _Ref135071854]Proposal 13: For R18 eRedCap UEs, resource allocation of MsgB PDSCH scheduled with C-RNTI is not larger than 25/12 PRBs in 15/30kHz SCS.

[image: ]
[bookmark: _Ref135071453]Figure 2: Example of a MSGB MAC PDU with MAC SDU(s)

Peak data rate reduction
Target peak data rate
At RAN1#112bis-e, one discussion point extensively discussed is whether 10Mbps is the only and fixed peak data rate or the minimum peak data rate. 
From the following agreements made at RAN#99 meeting [4], it clearly says the peak data rate for Rel-18 eRedCap UEs is 10Mbps.
	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



Furthermore, the following is clearly stated in the WID: 
· The supported peak data rate for Rel-18 RedCap targets to 10Mbps.
[bookmark: _Ref135071566]Observation 5: From the RedCap WID and the further agreement in RAN#99, it is clear that the required outcome of the RedCap WI shall be the specification of a UE targeting 10Mbps peak data rate support. 
Finally, the reason that RAN plenary spends its time defining WI scope and making further agreements on a WI during the WI timeframe is to guide the work in the WGs. Therefore, WG progress on aspects covered by those agreements is what constitutes “progress of work” and not discussing other things not agreed by RAN plenary as part of that WI.
[bookmark: _Ref135071571]Observation 6: “Progress of work” is determined by progress on aspects in line with WI scope and RAN plenary further agreements, and not on level of agreement on other things.
LTE did not specify device categories for every potential maximum data rate and LTE was quite successful in the market. If there was a demand for a peak data rate in-between two categories, the higher category UE was used. If the application layer does not require to use the highest “bits per second” data rate supported by the UE, then it does not need to use it.
[bookmark: _Ref135071577]Observation 7: A gap between peak data rate capabilities between eRedCap and minimum RedCap does not prevent UE supported applications using lower data rates than RedCap and higher than eRedCap. 
With the above, we have the following proposal. 
[bookmark: _Ref135071864]Proposal 14: RAN1 to focus its effort on defining the eRedCap UE capability targeting the 10Mbps peak data rate as indicated by RAN plenary, and refrain from discussing support for higher data rates. 
Supported values for (vLayers·Qm·f)
Some companies at RAN1#112bis-e commented that agreeing to specify vLayers·Qm·f  = 0.8  or vLayers·Qm·f  = 3.2 is not aligned with the text in the WI objective that refers to relaxation of the existing constraint for peak rate reduction. However, the formula is clearly highlighted as part of the constraint, and therefore such the use of = as opposed to ≥ has absolutely no contradiction with the RAN#99 agreement. 
	· UE peak data rate reduction
· Relaxation of the constraint (vLayers·Qm·f ≥ 4) for peak data rate reduction
· The relaxed constraint is, e.g., 1 (instead of 4).
· The parameters (vLayers, Qm, f) can be as in Rel-17 RedCap.



Observation 9: The WID does not place any restriction on using “=” instead of “≥” in the vLayers·Qm·f formula.
Based on the peak data rate analysis for different proposed vLayers·Qm·f values, both 3.1 and 3.2 can meet the 10Mbps peak data rate target for UE with BB bandwidth reduction. For UE without BB bandwidth, 0.75 is preferred as it is closer to the 10Mbps target. However, 0.8 proposed at the last meeting can be also considered. 
[bookmark: _Ref135071873]Proposal 15: In line with the 10Mbps UE peak rate target, support:
· vLayers·Qm·f = [3.1 or 3.2] for UE peak data rate reduction with UE BB bandwidth reduction, and 
· vLayers·Qm·f = [0.75 or 0.8] for UE peak data rate reduction without UE BB bandwidth reduction.
[bookmark: _Ref131685579]Table 2: 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

	
	
	3.1
	DL: 10.4 Mbps
UL: 11.0 Mbps
	DL: 10.0 Mbps
UL: 10.6 Mbps

	
	
	3.0
	DL: 10.0 Mbps
UL: 11.7 Mbps
	DL: 9.65 Mbps
UL: 10.2 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



Conclusion 
[bookmark: _Ref95547977][bookmark: _Ref528853922][bookmark: _Ref481596356][bookmark: _Ref481781528][bookmark: _Ref481782557][bookmark: _Ref101789663][bookmark: _Ref102081114]In this contribution, we have the following observations. 
Observation 1: The additional time (X) required for eRedCap to process a 20MHz RAR PDSCH is about 2 slots.
Observation 2: Current texts in 38.214 suggest UE should prioritize RAR decoding over other PDSCHs.
Observation 3: 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.
Observation 4: Assuming responding to the same number of RAPIDs (UEs), the average size of MsgB is larger than Msg2.
Observation 5: From the RedCap WID and the further agreement in RAN#99, it is clear that the required outcome of the RedCap WI shall be the specification of a UE targeting 10Mbps peak data rate support.
Observation 6: “Progress of work” is determined by progress on aspects in line with WI scope and RAN plenary further agreements, and not on level of agreement on other things.
Observation 7: A gap between peak data rate capabilities between eRedCap and minimum RedCap does not prevent UE supported applications using lower data rates than RedCap and higher than eRedCap.

We make the following proposals. 
Proposal 1: Support X=1/0.5ms for 15/30 kHz SCS for additional timeline for Msg2 and Msg3.
Proposal 2: Separate early indication via Msg1 PRACH is not supported.
Proposal 3: Separate early indication via MsgA PRACH is not supported.
Proposal 4: In 4-step RACH, additional time X=1/0.5ms for 15/30kHz SCS is applied for the following cases:
· Between reception of Msg2 and transmission of Msg3 
· Msg1 retransmission after the failure of Msg2 reception or decoding

Proposal 5: 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:
· Between reception of fallbackRAR and transmission of Msg3
· Between reception of successRAR and transmission of corresponding HARQ-ACK
· Msg1 PRACH or MsgA (PRACH and PUSCH) retransmission after the failure of MsgB reception or decoding

Proposal 6: 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 7: During a process of autonomous SI acquisition, when Msg4 PDSCH with TC-RNTI is scheduled with another PDSCH with SI-RNTI,
· If Msg4 PDSCH is not greater than 25/12 PRBs in 15/30kHz SCS, UE is expected to decode the Msg4 PDSCH scheduled by TC-RNTI.
· Otherwise, UE is expected to decode the PDSCH scheduled by SI-RNTI.
Proposal 8: During a process of P-RNTI triggered SI acquisition, UE is expected to decode PDSCH scheduled by C-RNTI responding to a RACH message including
· Msg4 PDSCH 
· NW’s response to Msg1-based beam failure recovery request 
· MsgB PDSCH with C-RNTI

Proposal 9: During a process of P-RNTI triggered SI acquisition, when a PDSCH is scheduled with SI-RNTI in slot n, the UE is not expected to decode another PDSCH scheduled with MCS-C-RNTI, or CS-RNTI in slot n and slot n+1 if the PDSCH scheduled with C-RNTI is not Msg4 or a response to PRACH.
Proposal 10: During a process of P-RNTI triggered SI acquisition, when a PDSCH is scheduled with SI-RNTI in slot n, the UE is not expected to decode another PDSCH scheduled with C-RNTI, MCS-C-RNTI, or CS-RNTI in slot n and slot n+1.
Proposal 11: Separate MsgA PUSCH frequency domain resources configuration for Rel-18 eRedCap UEs is not supported.
Proposal 12: For R18 eRedCap UEs, resource allocation of MsgB PDSCH scheduled with MSGB-RNTI can span a bandwidth greater than 25/12 PRBs in 15/30 kHz SCS.
Proposal 13: For R18 eRedCap UEs, resource allocation of MsgB PDSCH scheduled with C-RNTI is not larger than 25/12 PRBs in 15/30kHz SCS.
Proposal 14: RAN1 to focus its effort on defining the eRedCap UE capability targeting the 10Mbps peak data rate as indicated by RAN plenary, and refrain from discussing support for higher data rates.
Proposal 15: In line with the 10Mbps UE peak rate target, support:
· vLayers·Qm·f = [3.1 or 3.2] for UE peak data rate reduction with UE BB bandwidth reduction, and 
· vLayers·Qm·f = [0.75 or 0.8] for UE peak data rate reduction without UE BB bandwidth reduction.
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