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[bookmark: _Ref124589705][bookmark: _Ref129681862]Introduction
In RAN#98, a work item [1] was approved and later revised [2] following the completion of the study. The objectives of this revised work item include: 
	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.
· [bookmark: _Hlk130459482]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



In RAN#100, discussions about the data rate for the peak data rate reduction objective resulted in the following working assumption [3].
	The peak rate target is 10 Mbps regardless of what optional features the UE may support. (i.e. WGs can progress on this topic based on this assumption)



This contribution examines the peak data rate working assumption, the 38.213 draft specification, as well as some remaining items.
[bookmark: _Ref115331598][bookmark: _Ref129681832]Discussion
The decisions from RAN1#110b to RAN1#113 [4] are captured in Appendix A. 
Peak data rate reduction
Background
With the RAN#100 working assumption, RAN1 can hopefully make further progress towards completing this work item objective.
In our RAN#100 contribution [5], we examined the data rate as a function of the product w=vLayers×Qm×f for baseband complexity reduction with peak data rate reduction (BW3/PR3+PR1) variant (“variant 1”) and peak data rate reduction (PR1) variant (“variant 2”). In the product, the number of layers vlayers{1,2}, the modulation order Qm{1,2,4,6,8} and the scale factor f{0.4, 0.75, 0.8, 1} are analyzed in terms of the data rate computation [38.306, clause 4.1.2] 


Due to differences in the number of available PRBs in the above formula, the new PR1-only variant will have a product value about four times lower than the original BW3/PR3+PR1 variant for a similar minimum target data rate of 10 Mbps.
For discussion purposes, the above formula can be simplified for downlink 15 kHz SCS transmissions and can be expressed as a function of bandwidth (number of PRBs ) and w = vLayers·Qm·f,

For Rel-17 RedCap and variant 2,  while for variant 1, .
The following figure shows the data rate as a function of w for both variants. 
[image: ]
[bookmark: _Ref138689119]Fig. 1. DL data rate as a function of the product of the number of layers, modulation order, and scale factor for 15 kHz SCS.
Fig. 1 shows the 10 Mbps target for Rel-18, the lowest data rate for Rel-17 RedCap (corresponding to w=4) as well as the trendlines for variant 1 and variant 2. Individual points of w for one and two layers for each variant are shown. 
With the RAN1#113 agreement on the values of w for each variant, the data rates compared to the Rel-17 RedCap minimum data rate are shown in the following table. The values in the table are from [7].
[bookmark: _Ref139889819]Table 1. Minimum data rates for two Rel-18 variants compared to Rel-17 RedCap
	SCS
	Direction
	R17 w=4
	Variant 1: R18 Baseband and peak rate reduction as add-on, w =3.2
	Variant 2: R18 Peak data rate reduction standalone, w=0.75

	15 kHz
	DL
	56.7 Mbps
	10.7 Mbps
	10.6 Mbps

	
	UL
	60.7 Mbps
	11.4 Mbps
	11.4 Mbps

	30 kHz
	DL
	54.6 Mbps
	10.3 Mbps
	10.2 Mbps

	
	UL
	58.4 Mbps
	11.0 Mbps
	10.9 Mbps



Discussion
It is apparent that 10 Mbps is not an absolute target value as both variant 1 and variant 2 have different rates in Table 1. The rates differ for both UL and DL as well as for 15 and 30 kHz SCS. Regarding variant 2 as seen in Fig. 1, another observation is that with the agreed value of 0.75, it is not possible to support two-layer MIMO whereas 0.8 can. 
Observation 1: For the PR1 variant, two-layer MIMO cannot be supported with the agreed value of vLayers·Qm·f = 0.75.
Although two-layer MIMO increases UE complexity, some manufacturers may want to support it. However, the working assumption would exclude two-layer MIMO. To support two-layer MIMO while keeping the spirit of the working assumption, we examined the data rate as a function of the product. From Fig. 1 and its enlargement in Fig. 2, the three smallest product values that support two-layer MIMO are 0.8, 1.5, and 1.6 for variant 2. The latter two have data rates above 20 Mbps. To allow support of two-layer MIMO while keeping a target close to 10 Mbps, allowing the product of 0.8 is needed.
One approach is to cap the data rate. As seen in Fig. 2, a maximum data of ~12.5 Mbps ensures the product of 0.8 is allowed. An alternative approach is to state two values for the PR1 variant: 0.75 for one layer and 0.8 for two layers. Note the data rate for variant 1 is unchanged with any of the approaches.
[image: ]
[bookmark: _Ref139887317]Fig. 2. Enlargement of Fig. 1 around 10 Mbps
Proposal 1: For peak data rate reduction, use 0.75 for one layer and 0.8 for two layers.
This proposal keeps the spirit of the RAN#100 working assumption while providing manufacturers the flexibility of supporting two-layer MIMO. Because RAN2 will implement this agreement, they may have approaches that are easier to specify the values and maintain. 
UE BB bandwidth reduction
P-RNTI triggered SI acquisition
In RAN1#113, a down-selection agreement for P-RNTI triggered SI acquisition was made, resulting in a choice of four options.
	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

Existing specification: TS 38.214 clause 5.1
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.



We provide our views on these four options. For option 2, it may be beneficial for the network to know that SI PDSCH triggered by P-RNTI will always be decoded. This is similar to the specification for a UE supporting Capability 2 processing time. For option 3, leaving up to UE implementation can lead to unknown behavior from the network’s perspective. Option 4 may increase network complexity for scheduling. Option 7 has high support, but it may be unclear what a UE with Capability 1 processing time would do. 
Based on these views, having known behavior seems reasonable (option 2). Otherwise, we would prefer option 7.
Proposal 2: For the SI PDSCH triggered by P-RNTI, support option 2 (1st choice) and option 7 (2nd choice).
MBS
In the on-line discussion during RAN1#113, the following proposal was discussed but no decision was reached.
	Proposal:
For UE with BB bandwidth reduction, 
· FFS: For broadcast MBS PDSCH,
· Allow the scheduling to be larger than 5MHz (as in legacy operation).
· the PDSCH repetition case 
· PDSCH in consecutive slots
· For multicast MBS PDSCH with HARQ feedback,
· The number of PRBs scheduled in DCI is not larger than 25 PRBs for 15 kHz SCS and 12 PRBs for 30 kHz SCS.
· For multicast MBS PDSCH without HARQ feedback,
· FFS: whether to allow the scheduling to be larger than 5MHz
Note: For UE without BB bandwidth reduction, no special restriction other than data rate restriction.




This proposal deals with combining MBS and Rel-18 RedCap with baseband complexity reduction (BB variant). As the proposal indicates, there are three modes of MBS operation: broadcast, multicast with feedback, and multicast without feedback.
Allowing scheduling to be larger than 5MHz or simultaneous MBS PDSCH with unicast PDSCH would possibly increase complexity, so we need careful consideration. Note that receiving FDM unicast PDSCH and a group common PDSCH for broadcast / multicast in a slot is enabled by FG 33-1-2 / 33-3-2, respectively. If this feature is enabled, 38.214 clause 5.1 provides the associated processing requirements.
	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.



If the FG for FDM unicast and broadcast / multicast is not enabled, we can focus on the FL proposal. 
For broadcast, the network may be unaware which Rel-18 RedCap devices are receiving MBS within the cell: devices supporting FG 48-1 (BB variant) and/or devices supporting FG 48-2 (peak data rate reduction: PR1 variant). From that perspective, when a network is broadcasting, it can apply scheduling restrictions to ensure the BB variant can work. For example, if the PDSCH is no larger than 5 MHz, then the PDSCH can be sent in consecutive slots. For larger sized PDSCH, the PDSCH should not be scheduled in consecutive slots. 
For the case of multicast without feedback, the network knows which devices are receiving the MBS PDSCH as the UE is in the connected state. The absence of feedback removes the processing restriction as to when to expect HARQ-ACK feedback at the network. However, to ensure that the PDSCH processing in the next slot is not affected by the MBS PDSCH processing in this slot, the MBS PDSCH should be no larger than 5 MHz.
The case of multicast with feedback is complicated because the processing time for HARQ-ACK feedback for MBS PDSCH must be considered. For NACK-only feedback, the absence of feedback (unable to transmit a NACK in time) may cause the network to advance to the next MBS transport block instead of re-transmitting the current TB. For the ACK/NACK case, the absence of feedback may cause the network to retransmit the current TB. To ensure a timely response, the network should apply the 5 MHz PRB restrictions.
If no agreement is reached, then any Rel-18 RedCap UE could follow Rel-17 by default and indicate support of MBS; however, it would be up to UE implementation as to whether the number of PRBs is limited. We therefore have a preference for the UE behavior to be known, either the FL proposal (which might impact the complexity savings) or having MBS follow the unicast limitations. Between those, having MBS follow the unicast limitations may help preserve Rel-18 complexity reductions and is our preference, though if it can be demonstrated that the complexity is not significantly impacted there could be a benefit from treating both Rel-18 variants the same (as with initial access).
Proposal 3: For a baseband bandwidth reduction device supporting MBS the number of PRBs scheduled in DCI is not larger than 25 PRBs for 15 kHz SCS and 12 PRBs for 30 kHz SCS. 

Possible draft standards modifications
After the RAN1#113 meeting, the specification editors provided initial drafts based on the agreements reached. Most of the RAN1 changes for Rel-18 RedCap are updates to the 38.213 specifications, and those changes are captured in Appendix C. During the post-meeting discussion for the 38.213 draft, some unresolved commented included:
· Use of “First RedCap” and “Second RedCap” as clause headings of 17.1 and 17.1A
The labels “First RedCap” and “Second RedCap” for clause headings are used to differentiate Rel-17 and Rel-18 devices, respectively, in the 38.213 draft specifications. However, from a specification organizational perspective, both the Rel-17 and Rel-18 devices follow the procedures in the “First RedCap” clause while Rel-18 devices follow the additional procedures in “Second RedCap” clause. Some comments were not supportive of the terms “First RedCap” and “Second RedCap” as clause headings because they did not indicate the applicability of the clauses. Note that within the clauses, capability signaling supportOfRedCap is used to identify the Rel-17 RedCap device while potential signaling label supportOfRedCap-r18 is used to identify the Rel-18 RedCap device.
Specifically, since the procedures in the “First RedCap” clause apply to both Rel-17 and Rel-18 devices, the term “First” is misleading. To avoid confusion about applicability of the clause, we would like to retain the existing clause title “RedCap UE procedures” for 17.1 as it applies to both. Separating the additional Rel-18 specific specifications into its own clause is reasonable. We are flexible to make this clause parallel to 17.1 (as it currently is) or a subclause of 17.1.
As for the label of the Rel-18 specification clause, we are open to consider labels including “Second RedCap procedure” and “Type 2 RedCap procedure”.
Proposal 4: Revert clause 17.1 title in the 38.213 draft specification to “RedCap procedures” to reflect that the clause applies to both Rel-17 and Rel-18 RedCap UEs.

Conclusion
Our observations and proposals on various topics are summarized below.
[bookmark: _Ref124589665][bookmark: _Ref71620620][bookmark: _Ref124671424]Observation 1: For the PR1 variant, two-layer MIMO cannot be supported with the agreed value of vLayers·Qm·f = 0.75.
Proposal 1: For peak data rate reduction, use 0.75 for one layer and 0.8 for two layers.
Proposal 2: For the SI PDSCH triggered by P-RNTI, support option 2 (1st choice) and option 7 (2nd choice).
Proposal 3: For a baseband bandwidth reduction device supporting MBS the number of PRBs scheduled in DCI is not larger than 25 PRBs for 15 kHz SCS and 12 PRBs for 30 kHz SCS. 
Proposal 4: Revert clause 17.1 title in the 38.213 draft specification to “RedCap procedures” to reflect that the clause applies to both Rel-17 and Rel-18 RedCap UEs.
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Appendix

Appendix A: Past agreements
Initial BWP
	Agreement:
For a cell supporting both Rel-17 and Rel-18 RedCap UEs,
· The Rel-18 RedCap UEs can share the same separate initial DL/UL BWP as the Rel-17 RedCap UEs.
· FFS: whether to support an additional separate initial DL/UL BWP specific to Rel-18 RedCap UEs

Conclusion:
There is no consensus to continue discussion on “whether additional separate initial DL/UL BWP specific to Rel-18 RedCap UEs is allowed to be configured by the SIB in the cell”.



Number of PRBs
	Agreement: (replaced by later agreement)
For UE BB bandwidth reduction, for PUSCH, down-select between the following options for the maximum number of PRBs that the UE can transmit:
· Option 1: 28 PRBs for 15 kHz SCS and 14 PRBs for 30 kHz SCS
· Option 2: 27 PRBs for 15 kHz SCS and 13 PRBs for 30 kHz SCS
· Option 3: 25 PRBs for 15 kHz SCS and 12 PRBs for 30 kHz SCS
· Option 4: 25 PRBs for 15 kHz SCS and 11 PRBs for 30 kHz SCS
For UE BB bandwidth reduction, for PDSCH (at least for unicast), down-select between the following options for the maximum number of PRBs that the UE can [receive/process]:
· Option 1: 28 PRBs for 15 kHz SCS and 14 PRBs for 30 kHz SCS
· Option 2: 27 PRBs for 15 kHz SCS and 13 PRBs for 30 kHz SCS
· Option 3: 25 PRBs for 15 kHz SCS and 12 PRBs for 30 kHz SCS
· Option 4: 25 PRBs for 15 kHz SCS and 11 PRBs for 30 kHz SCS
Same option will be selected for both PDSCH (at least for unicast) and PUSCH

Agreement: (replaced by later agreement)
Replace the agreement on the maximum number of PRBs supported by UE with the following:
For UE BB bandwidth reduction, for PUSCH, down-select between the following options for the maximum number of PRBs that the UE can transmit per slot or per hop, if applicable:
· Option 1: 28 PRBs for 15 kHz SCS and 14 PRBs for 30 kHz SCS
· Option 2: 27 PRBs for 15 kHz SCS and 13 PRBs for 30 kHz SCS
· Option 3: 25 PRBs for 15 kHz SCS and 12 PRBs for 30 kHz SCS
· Option 4: 25 PRBs for 15 kHz SCS and 11 PRBs for 30 kHz SCS
For UE BB bandwidth reduction, for PDSCH (at least for unicast), down-select between the following options for the maximum number of PRBs that the UE can process per slot:
· Option 1: 28 PRBs for 15 kHz SCS and 14 PRBs for 30 kHz SCS
· Option 2: 27 PRBs for 15 kHz SCS and 13 PRBs for 30 kHz SCS
· Option 3: 25 PRBs for 15 kHz SCS and 12 PRBs for 30 kHz SCS
· Option 4: 25 PRBs for 15 kHz SCS and 11 PRBs for 30 kHz SCS
Same option will be selected for both PDSCH (at least for unicast) and PUSCH.

Agreement: (replaced by later agreement)
For UE BB bandwidth reduction, for PUSCH, down-select between the following options for the maximum number of PRBs that the UE can transmit per slot or per hop, if applicable:
· Option 3: 25 PRBs for 15 kHz SCS and 12 PRBs for 30 kHz SCS
· Option 4: 25 PRBs for 15 kHz SCS and 11 PRBs for 30 kHz SCS
For UE BB bandwidth reduction, for PDSCH (for both unicast and broadcast), down-select between the following options for the maximum number of PRBs that the UE can process per slot:
· Option 3: 25 PRBs for 15 kHz SCS and 12 PRBs for 30 kHz SCS
· Option 4: 25 PRBs for 15 kHz SCS and 11 PRBs for 30 kHz SCS
Same option will be selected for both PDSCH and PUSCH.

Agreement: 
For UE BB bandwidth reduction, for PUSCH, select the following option for the maximum number of PRBs that the UE can transmit per slot or per hop, if applicable:
· Option 3: 25 PRBs for 15 kHz SCS and 12 PRBs for 30 kHz SCS
For UE BB bandwidth reduction, for PDSCH (for both unicast and broadcast), select the following option for the maximum number of PRBs that the UE can process per slot:
· Option 3: 25 PRBs for 15 kHz SCS and 12 PRBs for 30 kHz SCS
Note: No intention to change the RAN4 RF specifications about maximum transmission PRB number



SIB1 bandwidth
	Agreement: (replaced by later agreement)
For UE BB bandwidth reduction, for SIB1 (PDSCH) to Rel-18 RedCap UEs, down-select between the following options:
· Option 1: Restrict the scheduling of SIB1 to be within 5 MHz
· Option 2: Allow the scheduling of SIB1 to be larger than 5 MHz (as in legacy operation)
· FFS: whether 5MHz is assumed to be physically contiguous

Agreement:
Replace the agreement on SIB1(PDSCH) for UE BB bandwidth reduction with the following:
For UE BB bandwidth reduction, for SIB1 (PDSCH),
· Allow the scheduling of SIB1 to be larger than 5 MHz (as in legacy operation)
· FFS: UE post-FFT buffering “assumption” (replaced by later agreement)

Conclusion:
For UE BB complexity reduction, broadcast of separate SIB1/OSI (PDSCH) to Rel-18 RedCap UEs is not supported.

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.
Agreement: [38.213]
Update the agreements for SI PDSCH with the clarification as follows:
· For UE BB bandwidth reduction, for SIB1 (PDSCH),
· Allow the scheduling of SIB1 to be larger than 5 MHz (as in legacy operation). The scheduling of SIB1 PDSCH is allowed to be larger than 25 PRBs for 15 kHz SCS and 12 PRBs for 30 kHz SCS.
· For UE BB bandwidth reduction, for broadcast OSI (PDSCH),
· Allow the scheduling of broadcast OSI (PDSCH) to be larger than 5 MHz (as in legacy operation). The scheduling of OSI PDSCH is allowed to be larger than 25 PRBs for 15 kHz SCS and 12 PRBs for 30 kHz SCS.



OSI bandwidth
	Agreement: (replaced by later agreement)
For UE BB bandwidth reduction, for broadcast OSI (PDSCH) to Rel-18 RedCap UEs, down-select between the following options:
· Option 1: Restrict the scheduling of OSI PDSCH to be within 5 MHz
· Option 2: Allow the scheduling of OSI PDSCH to be larger than 5 MHz (as in legacy operation)
· FFS: whether 5MHz is assumed to be physically contiguous

Agreement:
Replace the agreement on broadcast OSI (PDSCH) for UE BB bandwidth reduction with the following:
For UE BB bandwidth reduction, for broadcast OSI (PDSCH),
· Allow the scheduling of broadcast OSI (PDSCH) to be larger than 5 MHz (as in legacy operation)

Conclusion: (no spec impact)
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




Paging bandwidth / Simultaneous reception
	Agreement: (replaced by later agreement)
For UE BB bandwidth reduction, for paging channel (PDSCH) to Rel-18 RedCap UEs, down-select between the following options:
· Option 1: Restrict the scheduling of paging channel to be within 5 MHz
· Option 2: Allow the scheduling of paging channel to be larger than 5 MHz (as in legacy operation)
· FFS: whether 5MHz is assumed to be physically contiguous

Agreement: (replaced by later agreement)
From RAN1 perspective, for UE BB complexity reduction, for paging channel (PDSCH) to Rel-18 RedCap UEs, allow the scheduling of paging channel to be larger than 5 MHz (as in legacy operation). 

Agreement:
Update the agreement for PDSCH paging with the clarification as follows:
· From RAN1 perspective, for UE BB complexity reduction, for paging channel (PDSCH) to Rel-18 RedCap UEs, allow the scheduling of paging channel to be larger than 5 MHz (as in legacy operation). The scheduling of paging PDSCH is allowed to be larger than 25 PRBs for 15 kHz SCS and 12 PRBs for 30 kHz SCS.

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




RAR bandwidth and timeline
	Agreement: (replaced by later agreement)
For UE BB bandwidth reduction, for RAR (PDSCH) to Rel-18 RedCap UEs, down-select between the following options:
· Option 1: Restrict the scheduling of RAR PDSCH to be within 5 MHz
· Option 2: Allow the scheduling of RAR PDSCH to be larger than 5 MHz (as in legacy operation)
· FFS: whether 5MHz is assumed to be physically contiguous

Agreement:
For UE BB bandwidth reduction, for RAR (PDSCH) to Rel-18 RedCap UEs, the scheduling of RAR PDSCH is allowed to be larger than the maximum number of unicast PRBs that the UE can process per slot.
· When the scheduling of RAR PDSCH is within the maximum number of unicast PRBs that the UE can process per slot, the legacy time between RAR reception and Msg3 transmission (not smaller than NT,1 + NT,2 + 0.5 ms) is applied.
· When the scheduling of RAR PDSCH is larger than the maximum number of unicast PRBs that the UE can process per slot,
· The UE receives the RAR and correspondingly transmits Msg3 if the TDRA for Msg3 in UL grant in RAR indicates that the time between RAR reception and Msg3 transmission is NOT smaller than NT,1 + NT,2 + 0.5 + X ms.
· FFS: value(s) of X
· Otherwise, the UE behavior is up to the UE implementation.
· Note: it does not mean early indication is needed
· Note: it will not be used as example for unicast PDSCH

Agreement:
For the earlier RAN1 agreement achieved in RAN1#111 as following,
	For UE BB bandwidth reduction, for RAR (PDSCH) to Rel-18 RedCap UEs, the scheduling of RAR PDSCH is allowed to be larger than the maximum number of unicast PRBs that the UE can process per slot.
· When the scheduling of RAR PDSCH is within the maximum number of unicast PRBs that the UE can process per slot, the legacy time between RAR reception and Msg3 transmission (not smaller than NT,1 + NT,2 + 0.5 ms) is applied.
· When the scheduling of RAR PDSCH is larger than the maximum number of unicast PRBs that the UE can process per slot,
· The UE receives the RAR and correspondingly transmits Msg3 if the TDRA for Msg3 in UL grant in RAR indicates that the time between RAR reception and Msg3 transmission is NOT smaller than NT,1 + NT,2 + 0.5 + X ms.
· FFS: value(s) of X
· Otherwise, the UE behavior is up to the UE implementation.
· Note: it does not mean early indication is needed
· Note: it will not be used as example for unicast PDSCH



For the “FFS: value(s) of X”
· X = [0.5/0.25 or 1/0.5 or 2/1] ms for 15/30kHz SCS
· Note: Single Value pair for X is to selected for SCSs

Agreement: [38.213, 38.321, 38.331]
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: [38.213]
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

Agreement: [38.213, 38.321, 38.331]
· 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: [38.213]
· 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: [38.213]
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.




PUSCH bandwidth / Msg3 / MsgA
	Agreement:
For UE BB bandwidth reduction, a UE is not expected to receive an UL grant in a DCI with a PUSCH resource allocation spanning a bandwidth of more than ~5 MHz per slot or per hop, if applicable.

Agreement:
· For UE BB bandwidth reduction, a UE is not expected to be configured with a CG grant with a PUSCH resource allocation spanning a bandwidth of more than ~5 MHz per slot or per hop, if applicable.

Agreement: (replaced by later agreement)
· For UE BB bandwidth reduction, it is FFS whether a UE can be expected to receive an UL grant in a RAR with a Msg3 PUSCH resource allocation spanning a bandwidth of more than ~5 MHz per slot or per hop, if applicable.

Agreement:
· 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.

Agreement:
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.



UE post-FFT buffer size
	Conclusion:
For UE BB complexity reduction, for broadcast and unicast PDSCH, RAN1 does not assume that the UE post-FFT buffer size per slot is smaller than 20 MHz.



Unicast PDSCH bandwidth / Msg4
	Agreement:
· 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

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.

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.




Peak data rate reduction
	Agreement:
· UE peak data rate reduction is supported at least as an add-on to UE BB bandwidth reduction, (replaced by later agreement)
· The constraint vLayers×Qm×f ≥ 4 is relaxed to vLayers×Qm×f ≥ X.
· FFS: the value of X 
· If UE peak data rate reduction is supported as a standalone feature,
· The constraint vLayers×Qm×f ≥ 4 is relaxed to vLayers×Qm×f ≥ Y.
· FFS: the value of Y
· Note: Whether this option is supported will be decided in RAN plenary.

Agreement: (replaced by later agreement)
· The minimum DL peak rate target (for FD-FDD) is [10] Mbps based on peak data rate calculation according to 38.306.
· The same value for X is used for DL and UL

Agreement:
Revise the earlier agreement by removing the square brackets like this:
· The minimum DL peak rate target (for FD-FDD) is [10] Mbps based on peak data rate calculation according to 38.306.
· The same value for X is used for DL and UL

Agreement:
For the relaxed constraint X in the following earlier RAN1 agreement, down-select between X = 3 and X = 3.2.
	· UE peak data rate reduction is supported at least as an add-on to UE BB bandwidth reduction,
· The constraint vLayers·Qm·f ≥ 4 is relaxed to vLayers·Qm·f ≥ X.
· FFS: the value of X



Agreement: [38.306]
· 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




Appendix B [8]
	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




Appendix C [6]
[bookmark: _Toc83289689][bookmark: _Toc130394942]17	UE with reduced capabilities
A UE with reduced capabilities (RedCap UE) supports all Layer-1 UE features that are mandatory without capability signalling, unless stated otherwise. Procedures for a RedCap UE are same as described for a UE in all other clauses of this document unless stated otherwise.
[bookmark: _Toc130394943]17.1	First RedCap UE procedures
In this clause, the term 'UE' refers to a RedCap UE that indicates supportOfRedCap or supportOfRedCap-r18.
[omitted]
17.1A	Second RedCap UE procedures
In this clause, the term 'UE' refers to a RedCap UE that indicates supportOfRedCap-r18.
[bookmark: _Hlk142054734]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.
When 
-	a UE 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 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.
When 
-	a UE 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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