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In RAN#98, a work item [1] was approved and later revised [2] following the completion of the study item. 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.
· 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 RAN1#111, the decisions led to selecting PR3 on the downlink and BW3 on the uplink for the BB bandwidth reduction objective. Although PR3 should reduce the scope of the changes within the standards, there are some remaining open issues, including the number of RBs for processing, details of the initial BWP, and some idle state PDSCH requirements. 
The contribution also discusses the impact of the decisions from RAN#98. The WID was updated in RAN#98 to support “additional separate early indication(s)”. Some details for this additional separate early indication are proposed. Another decision was that 10 Mbps data rate was agreed (see Appendix B). This decision coupled with continued support for the add-on PR1 allows a possible agreement for the X value.
This contribution provides proposals to these topics.
[bookmark: _Ref115331598][bookmark: _Ref129681832]Discussion
The decisions from RAN1#110b and RAN1#111 [4] are captured in the appendix.
UE BB bandwidth reduction
In this section, proposals based on the agreements in RAN1#111 and remaining questions / down-selections are presented.
Number of RBs
In RAN1#111, an agreement for further down-selection for the number of RBs for PUSCH and PDSCH was reached [4].
	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.



The only difference between options 3 and 4 is the number of RBs for 30 kHz SCS. Proponents for option 3 prefer the fact that 12 is factorable into 2x3y5z for DFT-S-OFDM when the channel bandwidth is greater than 5 MHz. Proponents supporting option 4 cite the simplicity of always using 11 RBs regardless of bandwidth. In addition, some proponents of option 4 do not consider the factorization as an issue (10 RBs can be acceptable for scheduling). 
One motivation for an 11 RB limit (option 4) was that BW3 and its 5 MHz bandwidth was being considered for the DL in the work item. Because PR3 is now selected for the DL, a UE must always receive a 20 MHz channel. In addition, it is highly unlikely that a 30 kHz SCS 5 MHz channel will be used in the DL in either connected or idle states due to system level requirements (e.g., mandatory support of SSB for FG 6-1 “BWP with restrictions”, CORESET size being a multiple of 6 RBs). Likewise, for the UL, the PUSCH can be located anywhere in the 20 MHz bandwidth as long as the allocated resources are contiguous. Thus, in our view, the channel limitation reason for the 11 RB limit is not relevant anymore. 
In addition to the PUSCH scheduling, there are other benefits for using 12 RBs (opt. 3). One benefit is when TB scaling is applied for PDSCH being scheduled for Msg2, MsgB, and paging, the value 12 is divisible by both 2 and 4. Furthermore, with the timeline agreement for Msg3, it is important to ensure the UE has enough processing capability for Msg2 and minimize the impact to Msg3. Another benefit is subtle; the value 12 evenly divides into 24 and 48 (which are the two sizes of CORESET#0 for 30 kHz SCS) and makes UE processing limit proportional to the CORESET#0 size, i.e., ½ or ¼ of the CORESET#0 size. This ratio is similar to ½ and ¼ for 15 kHz SCS for the limit of 25 RB and 48 / 96 RBs for larger CORESET#0 sizes. Another observation is that even with 12 RBs for 30 kHz SCS, the processing load is dominated by the support for 25 RBs (15 kHz SCS). Another benefit is the data rates for 15 and 30 kHz SCS are nearly equal with opt. 3 when PR1 is considered as an add-on (see section 2.2).
For these reasons, we prefer option 3.
Proposal 1. Select option 3 (25 PRBs for 15 kHz SCS and 12 PRBs for 30 kHz SCS) for the maximum number of RBs a UE can process per slot.
[bookmark: _Ref127384491]Msg3 timeline
As mentioned in the previous section, the Msg3 timeline is related to the maximum number of RBs can process in a slot [4]. There is one remaining FFS
	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



A simple rule for setting X is to make the time proportional to the number of scheduled RBs and the maximum number. For example, when X is

This rule supports the value of X = 0 when the scheduling of RAR PDSCH is within the maximum number of unicast PRBs that the UE can process per slot (i.e., the first bullet). Note that with this relationship, the maximum value of X is .
Proposal 2. Select X for the scheduling of RAR PDSCH as 

Initial BWP
In RAN1#110bis, the following agreement was reached regarding the relationship between the separate initial DL/UP BWP for Rel-17 and Rel-18 RedCap UEs (eRedCap UEs).
	[bookmark: _Hlk125467312]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.
· [bookmark: _Hlk118445374]FFS: whether to support an additional separate initial DL/UL BWP specific to Rel-18 RedCap UEs



There were discussions in RAN1#111 attempting to resolve the FFS with the last proposal in the FL summary [5] being:
	Medium Priority Proposal 2.4-3b:
· For a cell supporting Rel-17 and/or Rel-18 RedCap UEs,
· Up to one separate (RedCap-specific) initial DL/UL BWP can be configured for the following cases:
0. Only Rel-17 RedCap UEs
0. Only Rel-18 RedCap UEs
0. Both Rel-17 and Rel-18 RedCap UEs
Note: Here, “Rel-18 RedCap UE” means a UE implementing the UE complexity reductions introduced by the Rel-18 RedCap WI.



The initial BWP discussions for Rel-17 RedCap provide a basis for Rel-18 RedCap. We examine the initial BWP from a UE perspective in the following table.
Table 1. Where initial BWP configuration is signaled for non-RedCap, Rel-17 RedCap, and Rel-18 RedCap UEs.
	
	non-RedCap
	Rel-17 RedCap
	Rel-18 RedCap

	Initial BWP
	DL
	UL
	DL
	UL
	DL
	UL

	Receive SIB1
	MIB-configured
	
	MIB-configured
	
	MIB-configured
	

	Receive OSI, paging, etc
	MIB-configured unless provided by SIB1
	
	MIB-configured
	
	MIB-configured
	

	Transmit Msg1
	
	SIB1 (non-RedCap)
	
	non-RedCap unless Rel-17 RedCap BWP provided
	
	non-RedCap unless Rel-17 RedCap BWP provided

	Receive Msg2
	MIB-configured BWP unless provided by SIB1
	
	Rel-17 RedCap BWP provided in SIB1
	
	Rel-17 RedCap BWP provided in SIB1
	

	Transmit Msg3
	
	Same as Msg1
	
	Same as Msg1
	
	Same as Msg1

	Receive Msg4
	Same as Msg2
	
	Same as Msg2
	
	Same as Msg2
	



Regardless if a Msg1 early indication (EI) is configured, once a Rel-17 RedCap UE transmits Msg1, the UE uses a separate initial DL BWP that is specific for Rel-17 RedCap UEs. This separate initial DL BWP may either have a CORESET for DCIs whose CRCs are scrambled by RA-RNTI and TC-RNTI or reuses CORESET#0. One reason for the separate initial DL BWP is for the alignment of center frequencies between the UL and DL BWPs. Another reason is to ensure that the initial DL BWP for RedCap UEs is no larger than 20 MHz. Similarly, for the initial UL BWP, when the non-RedCap initial UL BWP is larger than 20 MHz, a Rel-17 RedCap UE will receive a configuration for a separate initial UL BWP with a maximum bandwidth of 20 MHz. It is possible that a Rel-17 RedCap UE can receive a separate initial UL BWP configuration even when the non-RedCap initial UL BWP has a bandwidth of 20 MHz or less.
Since Rel-18 RedCap is built upon the features of Rel-17 RedCap, Rel-18 RedCap UEs should follow the same procedures and requirements as Rel-17 RedCap UEs, including center frequency alignment and bandwidth requirements. How the network distinguishes a Rel-18 UE from a Rel-17 UE is a different topic (early identification). Since one difference between Rel-17 and Rel-18 RedCap UEs is the size of the PDSCH payload, which is a scheduling restriction, a Rel-18 RedCap UE can reuse the separate initial DL BWP. There may be special behaviors for timing, as addressed in the previous section. For the UL, the Rel-17 RedCap (separate) initial UL BWP can be reused for Rel-18 RedCap as the restrictions / behaviors for RACH and PUCCH are the same. Except for the size limitation for PUSCH in Rel-18 RedCap, there are no other differences between Rel-17 and Rel-18 RedCap. Hence, the Rel-18 RedCap can also reuse the (separate) initial UL BWP.
The question is whether an additional separate initial DL/UL BWP is even needed for Rel-18 RedCap. Based on our analysis above, we think it is unnecessary to define an additional separate initial DL/UL BWP (one dedicated to Rel-18 RedCap UE). 
Proposal 3: In the agreement “For a cell supporting both Rel-17 and Rel-18 RedCap UEs”, remove “FFS: whether to support an additional separate initial DL/UL BWP specific to Rel-18 RedCap UEs”.
Additional separate early indication(s)
In RAN#98, the work item objective regarding additional separate early indication (EI) was revised to
[bookmark: _Hlk127451818]	Support additional separate early indication(s) [RAN1, RAN2]
This revision changes the discussion about supporting additional separate early indication into providing details. Several main details to determine are whether Msg1 and/or Msg3 additional separate EI is supported and whether the Rel-17 procedures can be reused for Rel-18. While the objective lists RAN1 as the lead, it is likely that RAN2 will provide significant inputs as they had before in Rel-17 RedCap.
In Rel-17, early indication is transparent to RedCap UEs. For Msg1 EI, The network simply supports Msg1 EI in SIB1. For Msg3, a RedCap UE uses a dedicated LCID. Even with the existing Rel-17 RedCap procedures, support of the additional separate EI would be transparent to Rel-18 RedCap UEs. A network support the Msg1 additional separate EI in SIB1. For the Msg3 additional separate EI, RAN2 has a few options available including defining a new LCID or updating the dedicated LCID for Rel-18; both options are transparent to the UE. Thus, supporting the additional separate EI has limited impact to UE complexity, the specification and related procedures. In fact, the Rel-17 procedures can be reused.
With an additional separate EI, the network knows some capabilities of the UE during the initial access process. Besides the bandwidth restriction of RedCap UEs, the additional separate EI informs the network about the RB limitations when it schedules PUSCH and PDSCH for the UE. 
During RAN#98, there was consensus for a Msg3 additional separate EI while several companies did not support a Msg1 additional separate EI. We support a Msg1 additional separate EI and show below why a network may decide to support a Msg1 additional separate EI.
On the downlink, the network may choose to use TB scaling when scheduling Msg2 (RAR) or may be servicing many UEs. For the former, TB scaling doubles or quadruples the size of the PDSCH. For the latter, the size of the TB carrying Msg2 scales linearly with the number of UEs. In either case, it is quite possible that the size of RAR (Msg2) becomes larger than maximum number of PRBs that the Rel-18 RedCap UE can process per slot. While the Rel-18 RedCap UE can receive up to 20 MHz on the downlink, with this agreement the processing time for the PDSCH can vary from 1 slot to possibly 4 slots. When the processing time is greater than one slot, the network cannot rely on the timing relationship between RAR reception and Msg3 transmission (not smaller than NT,1 + NT,2 + 0.5 ms) for a Rel-18 RedCap UE. The Rel-18 RedCap UE will transmit X ms later (as discussed in section 2.1.2). Without the additional separate EI, the network may miss the receiving Msg3 from the Rel-18 RedCap UE. Theoretically, the network could monitor two sets of resources for Msg3 (one at legacy timing and one at X ms later), but this wastes UL resources and increases network processing. When used, the Msg1 additional separate EI allows the network to manage timing for Msg3 based on deployment.
Having a Msg1 additional separate EI also allows the network to manage the size of Msg3. A network may choose to make Msg3 large (potentially 1000 bits) depending on deployment. With the ~5 MHz/hop limitation for Msg3, a Rel-18 RedCap UE may not be able to support that payload after channel coding and still meet the size limitation for Msg3. A Msg1 additional separate EI would allow the network to schedule smaller Msg3 payloads for Rel-18 RedCap UEs.
Proposal 4: For Rel-18 RedCap UEs,
· support both Msg1 and Msg3 additional separate early indication
· reuse the Rel-17 RedCap UEs early indication procedure
Multiple PDSCH
In RAN1#111, one company [7] identified clause 5.1 [6] regarding the number of PDSCH a UE can decode when the UE is in the idle / inactive mode (shown below). 
	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.
…
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.



With the number of PDSCH RBs a UE can process in a slot captured in an agreement, there are several possible scenarios:
1. Two PDSCH whose sizes are both less than the limit
1. Total size is less than the limit
1. Total size is greater than the limit
1. Two PDSCH with one size less than the limit and the other size greater than the limit
1. Two PDSCH whose sizes are both greater than the limit
With these scenarios, the network may expect a Rel-18 RedCap UE to process the two PDSCH in a specific order, for example, smallest size PDSCH first or by RNTI type. The first question is whether companies view this as an issue. If not, then the processing order is by UE implementation. Otherwise, some behavior may be needed.
Proposal 5: Discuss whether a PDSCH processing order is necessary when two PDSCH are scheduled in the same slot.
[bookmark: _Ref126937945]PR1
In RAN1#110b, the following agreement was reached regarding PR1 as an add-on technique and as a standalone technique. From the agreement, RAN1 can continue discussion on the value of X while RAN#98 will decide whether to support PR1 as a standalone technique.
	Agreement
· 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 
· 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.



Although no decision was reached regarding supporting PR1 as a standalone technique in RAN#98, there was agreement that the target bit rate is 10 Mbps.
In our contribution [3], we showed the data rate as a function of X can be expressed as 

The following table lists the values of X as a function of the number of RBs as well as the data rate. The last column shows the data rate for the current minimum value of X=4. We also show the data rate for 30 kHz SCS (µ=1) as a function of opt 3 (12 RBs) and opt 4 (11 RBs).
[bookmark: _Ref117855104]Table 2. Values of X as a function of numerology and bandwidth.
	
	
	Minimum data rate, Mbps

	µ
	
	X=3
	X=3.1
	X=3.2
	X=3.3
	X=3.4
	X=4

	0
	25
	10
	10.4
	10.7
	11
	11.4
	13.4

	1
	12
	9.6
	10
	10.3
	10.6
	10.9
	12.8

	
	11
	8.8
	9.1
	9.4
	9.7
	10
	11.8



Table 2 shows the benefit of selecting Opt. 3 (12 RBs for 30 kHz SCS). The data rates for 15 kHz and 30 kHz SCS are 0.4 Mbps apart for X=3 if opt. 3 were agreed. On the other hand, there is a 1.2 Mbps difference for X=3 if opt. 4 were agreed. 
Examining Table 2, either X=3 or 3.1 seem reasonable for the 10 Mbps target. We need to pick a single value as according to the agreement. It is acceptable to have some variability in the data rate for different numerologies as 10 Mbps is just a “target”. The value of 3 may be preferred because it is possible to reach (with equality) this value using the current values of vLayers  {1}, Qm  {1, 2, 4, 6}, and f  {1, 0.8, 0.75, 0.4}. No new values of f are needed.
Proposal 6: For PR1 as an add-on, support the value of X=3 for a 10 Mbps target for both UL and DL.

Conclusion
Proposal 1. Select option 3 (25 PRBs for 15 kHz SCS and 12 PRBs for 30 kHz SCS) for the maximum number of RBs a UE can process per slot.
Proposal 2. Select X for the scheduling of RAR PDSCH as 


Proposal 3: In the agreement “For a cell supporting both Rel-17 and Rel-18 RedCap UEs”, remove “FFS: whether to support an additional separate initial DL/UL BWP specific to Rel-18 RedCap UEs”.
Proposal 4: For Rel-18 RedCap UEs,
· support both Msg1 and Msg3 additional separate early indication
· reuse the Rel-17 RedCap UEs early indication procedure
Proposal 5: Discuss whether a PDSCH processing order is necessary when two PDSCH are scheduled in the same slot.
Proposal 6: For PR1 as an add-on, support the value of X=3 for a 10 Mbps target for both UL and DL.
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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




	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:
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.



	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.



	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)



	Paging bandwidth
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:
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). 



	RAR bandwidth
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



	PUSCH bandwidth
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.



	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
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



	Msg3 bandwidth
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:
· 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 
· 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:
· 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



Appendix B: RAN#98
	RP-223459	Moderator's summary of discussion [98e-19-R18-eRedCap]
					Type: report		For: discussion
					Source: RAN1 VC (CMCC)
Abstract: 
handled Tdocs: RP-222828, 2829, 2922, 2964, 2977, 2989, 3016, 3038, 3044, 3102, 3120, 3128, 3168, 3204, 3249, 3263, 3337, 3393, 3403
…
Issue 4: Minimum target (downlink) peak data rate:
Proposal: Keep the minimum target peak rate as 10Mbps
…
conclusion: proposals for issue 3 and issue 4 are agreed




