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1. [bookmark: _Toc120549591]Introduction
In RAN#94-e meeting, new SID on further NR RedCap UE complexity reduction is determined and the following SI objectives regarding further reduced UE complexity of RedCap UEs are proposed [1]. 
· Study further UE complexity reduction techniques based on Rel-17 evaluation methodology in TR 38.875 [RAN1]
· Consider network impact, coexistence of Rel-17 and Rel-18 RedCap and non-RedCap UEs in a cell, UE impact, specification impact
· Potential solutions, which may complement each other, for reducing device complexity are focusing on:
· UE bandwidth reduction to 5MHz in FR1,
· Possibly in combination with relaxed UE processing timeline for PDSCH and/or PUSCH and/or CSI
· reduced UE peak data rate in FR1, 
· Possibly including restricted bandwidth for PDSCH and/or PUSCH
· Possibly in combination with relaxed UE processing timeline for PDSCH and/or PUSCH and/or CSI
· Notes:
· Rel-15 SSB should be reused and L1 changes minimized.
· Operation in BWP with/without SSB and without/with RF retuning should be considered.
· It is not precluded that some solutions for FR1 can be applied to FR2 in WI stage.
· Aim to define a single Rel-18 RedCap UE type for further UE complexity reduction.
In this contribution, performance impacts, coexistence problem with legacy UEs and specification impacts of UE bandwidth reduction and peak data rate reduction options will be discussed.
2. Reduced UE bandwidth
Description of feature
[bookmark: _Toc51768539][bookmark: _Toc51771046]In the study, the main UE bandwidth reduction option considered is:
-	RF=5 MHz, BB=5 MHz
The same maximum UE bandwidth 5MHz in a band applies to both RF and baseband, regardless of data or control channels, and this maximum UE bandwidth is assumed for both DL and UL.
[bookmark: _Toc57127737][bookmark: _Toc57136437][bookmark: _Toc65758048][bookmark: _Toc51768540][bookmark: _Toc51771047][bookmark: _Toc56714293][bookmark: _Toc57144787][bookmark: _Toc57126681][bookmark: _Toc57126560][bookmark: _Toc57127628]Analysis of performance impacts
[bookmark: _Toc51768541][bookmark: _Toc51771048]Coverage:
For PDCCH coverage, one important aspect is the larger aggregation levels (AL), e.g. 16, can not be supported for CORESET#0 with index 0~5 and CORESET for data scheduling. The impact of reduced bandwidth on the coverage of downlink and uplink data channels would not be large, although a small loss may be observed due to reduced frequency diversity.
Observation 1: With bandwidth reduction option, there is coverage loss of control channels since large AL can not be supported for CORESET.
PDCCH blocking rate:
If CORESET0 within 5MHz is shared by R17 RedCap, R18 RedCap and non-RedCap UEs, or separate CORESET0 within 5MHz is configured for R18 RedCap UEs, less number of RBs of CORESET0 may result in increased PDCCH blocking rate. 
Observation 2: With bandwidth reduction option, PDCCH blocking rate may increase due to reduced bandwidth of CORESET.
[bookmark: _Toc56714294][bookmark: _Toc57136438][bookmark: _Toc57144788][bookmark: _Toc57126561][bookmark: _Toc57127738][bookmark: _Toc57126682][bookmark: _Toc57127629][bookmark: _Toc65758049]Analysis of coexistence with legacy UEs
[bookmark: _Toc51771049][bookmark: _Toc51768542]If SCS 30KHz is used for SSB, the bandwidth of SSB will be 7.2MHz, larger than 5MHz, in this case, reusing SSB has some problems. In this section, since SCS 15kHz will be configured in lower frequency FR1 FDD scenario in practical network, we mainly consider coexistence problems in FR1 FDD scenario with SCS 15kHz.
With bandwidth reduction option, coexistence problems mainly exist in initial access procedure, the detailed problems and possible solutions are analyzed as follow.
1) reception of SSB 
As shown in Table 1, when SCS is 15kHz, the bandwidth of SSB is less than 5MHz. bandwidth reduction option allows a R18 RedCap UE to reuse existing procedures for acquiring SSB.
Table 1 bandwidth of SSB and CORESET0 with different SCS combination
	SCS of {SSB, Type0-PDCCH} (KHz) 
	Bandwidth of SSB (MHz) 
	Maximum Bandwidth of CORESET#0, (MHz) 

	{15,15} 
	3.6
	4.32 (24RB), 
8.64 (48RB), 
17.28 (96RB) 

	{15,30} 
	3.6
	8.64 (24RB), 
17.28 (48RB) 

	{30,15} 
	7.2 
	8.64 (48RB), 
17.28 (96RB) 

	{30,30} 
	7.2 
	8.64 (24RB), 
17.28 (48RB) 


Proposal 1: If bandwidth reduction for R18 RedCap UEs applies, R18 RedCap UEs can reuse legacy SSB with SCS 15kHz.
2) reception of CORESET0 and SIB1
When the configuration of CORESET0 is more than 24 RB, the bandwidth of CORESET0 exceeds 5MHz. To deal with the reception of CORESET0 for R18 RedCap, the following 4 alternatives can be considered.
· Alt 1: reuse R15/R16 CORESET0 by retuning 
The bandwidth of legacy CORESET0 transmitted by network may exceed 5MHz. Since R18 RedCap UEs with reduced maximum bandwidth can only receive data within 5MHz at a time and CORESET0/SIB1 transmission is periodic, as shown in Fig. 1, R18 RedCap UEs can receive 5MHz part of CORESET0/SIB1 at different frequency location in multiple occasions of CORESET0/SIB1 by retuning, and make up different parts of CORESET0/SIB1 to attain the whole CORESET0/SIB1. 
[image: ]
Fig. 1 reuse R15/R16 CORESET0 by retuning
In this case, the flexibility of network configuration of CORESET0 is remained, network overhead does not increase, but delay for CORESET0 and SIB1 is extended. Besides, when CCE-to-REG mapping is interleaved, whether there is performance loss due to decoding each part of CORESET0 independently and combine different parts of CORESET0 needs further evaluation.   
Observation 3: If bandwidth reduction for R18 RedCap UEs applies, with Alt1 of CORESET0 and SIB1 reception, delay for CORESET0 and SIB1 reception increases, demodulation performance needs further evaluation.
· Alt 2: reuse R15/R16 CORESET0 with configuration index 0~5
Network only transmits legacy CORESET0 with configuration index 0~5 in 38.213 Table 13-1, so that legacy CORESET0 can be reused by R18 RedCap UEs. Network only schedules SIB1 within 5MHz. Considering the maximum payload of SIB1 is 2976 bits, gNB possibly can not transmit the whole SIB1 through same slot scheduling.
Table 13-1: Set of resource blocks and slot symbols of CORESET for Type0-PDCCH search space set when {SS/PBCH block, PDCCH} SCS is {15, 15} kHz for frequency bands with minimum channel bandwidth 5 MHz or 10 MHz
	Index
	SS/PBCH block and CORESET multiplexing pattern 
	
Number of RBs 
	
Number of Symbols  
	Offset (RBs) 

	0
	1 
	24 
	2 
	0 

	1
	1 
	24 
	2 
	2 

	2
	1 
	24 
	2 
	4 

	3
	1 
	24 
	3 
	0 

	4
	1 
	24 
	3 
	2 

	5
	1 
	24 
	3 
	4 

	6
	1 
	48 
	1 
	12 

	7
	1 
	48 
	1 
	16 

	8
	1 
	48 
	2 
	12 

	9
	1 
	48 
	2 
	16 

	10
	1 
	48 
	3 
	12 

	11
	1 
	48 
	3 
	16 

	12
	1 
	96 
	1 
	38 

	13
	1 
	96 
	2 
	38 

	14
	1 
	96 
	3 
	38 

	15
	Reserved


Alt 2 has more restriction on gNB configuration of CORESET0 for legacy UEs, network overhead for CORESET0/SIB1 reception do not increase. 
Observation 4: If bandwidth reduction for R18 RedCap UEs applies, with Alt2 of CORESET0 and SIB1 reception, gNB configuration of CORESET0 for legacy UEs is restricted.
· Alt 3: separate CORESET#0/SIB1 for R18 RedCap UEs
Network may transmit legacy CORESET0 with index 0~15 and transmit separate CORESET0 for R18 RedCap UEs. The number of RBs/symbols of separate CORESET0 can reuse that of configuration index 0~5 in 38.213 Table 13-1, RB offset of separate CORESET0 may be different from that of legacy CORESET0, e.g. separate CORESET0 may do not overlap with legacy CORESET0 in frequency domain for reducing resource congestion around CD-SSB. 
Considering limited MIB indication bit, a new CORESET0 configuration table for separate CORESET#0 of R18 RedCap UEs may be predefined. The higher 4 bits in PDCCH-ConfigSIB1 in MIB can have different interpretations, which indicate configuration index of legacy CORESET0 in existing CORESET0 table and also indicate configuration index of separate CORESET0 in the new CORESET0 table. Different types of UE search Type-0 PDCCH according to location and size of corresponding CORESET0. 
Compared with Alt 2, Alt3 remains more flexibility of network configuration of legacy CORESET0, but also introduces additional overhead for separate CORESET0 and subsequent SIB1.
Observation 5: If bandwidth reduction for R18 RedCap UEs applies, with Alt3 of CORESET0 and SIB1 reception, gNB remains flexibility of configuration of legacy CORESET0, but has additional overhead for separate CORESET0/SIB1.
· Alt 4: redesign new CORESET0 within 5MHz
It is possible that new CORESET0 within 5MHz is redesigned, for example, the number of symbols of CORESET0 is extended to enable higher AL, RB offset of new CORESET0 may be different from that of legacy CORESET0. When new CORESET0 may or may not overlap with legacy CORESET0 in frequency domain, monitor occasion of new CORESET0 is TDMed with that of legacy CORESET0 if overlapping happens. When new CORESET0 does not overlap with legacy CORESET0 in frequency domain for reducing resource congestion around CD-SSB, monitor occasion of new CORESET0 can be the same as that of legacy CORESET0.
Similar as Alt3, Alt4 remains flexibility of network configuration but introduces additional overhead for new CORESET0 and subsequent SIB1, and more specification work is expected.
Observation 6: If bandwidth reduction for R18 RedCap UEs applies, with Alt4 of CORESET0 and SIB1 reception, gNB remains flexibility of configuration of legacy CORESET0, but has additional overhead for separate CORESET0/SIB1 and comparatively large spec impact.
Proposal 2: With bandwidth reduction option for R18 RedCap UEs, the following alternatives can be considered for reception of CORESET0 and SIB1:
· Alt 1: reuse R15/R16 CORESET0 by retuning 
· Alt 2: reuse R15/R16 CORESET0 with configuration index 0~5
· Alt 3: separate CORESET#0/SIB1 for R18 RedCap UEs
· Alt 4: redesign new CORESET0 within 5MHz
1) 
2) 
3) reception of paging 
When Alt 1 of CORESET0 design applies, if R18 RedCap UEs tend to share legacy PO whose bandwidth may be larger than 5MHz, R18 RedCap UEs can not receive paging even by retuning. This is because paging is not transmitted periodically, but transmitted once in the PO during one DRX.  gNB needs to configure dedicated common CORESET and CSS in SIB1 to configure dedicated PO for R18 RedCap UEs. However, during the idle/inactive mode, the gNB needs to know the target UE type in order to transmit the paging in corresponding CORSET#0 and search spaces. Some enhancement may be needed for this, may be a similar mechanism like eMTC UEs for LTE is required for R18 RedCap UEs.
When Alt 2 of CORESET0 design applies, R18 RedCap UEs can share legacy PO since the bandwidth of legacy PO is less than 5MHz, network pages legacy UEs, R17 and R18 RedCap UEs in legacy PO.
When Alt 3, Alt4 of CORESET0 design apply, network configures dedicated PO within separate/new CORESET0 for R18 RedCap UEs, resulting in higher overhead of paging. The same UE type identification requirement as Alt 1 for idle/inactive mode is needed.
Observation 7: If bandwidth reduction for R18 RedCap UEs applies, with Alt1, Alt 3, Alt4 of CORESET0 and SIB1 reception, configuration of dedicated PO is needed, which leads to higher overhead of paging.
Proposal 3: If bandwidth reduction for R18 RedCap UEs applies, and dedicate CORESET or search space are configured for paging, enhancement for gNB to identify target UE type of paging is needed. .
4) RACH proceduce
During RACH procedure, R18 RedCap faces the same problem as R17 RedCap that bandwidth of msg1, msg2, msg3, msg4 may exceed 5MHz. 
One method is to reuse separate initial BWP framework as much as possible. For example, one pair of separate initial UL/DL BWP within 5MHz is configured for R18 RedCap, and dedicated RO, dedicated common CORESET for msg2/msg4 PDCCH monitoring are configured, dedicated msg3 is scheduled within separate initial UL BWP. Or multiple separate initial UL/DL BWPs within 5MHz are configured for R18 RedCap, multiple separate initial UL BWPs include all ROs for R17 RedCap UEs, R18 RedCap UEs share RO but use dedicated preamble from R17 RedCap UEs. Since R18 RedCap UEs are early identified through preamble and can not receive msg2/msg4 PDCCH of R17 RedCap UEs which may be larger than 5MHz, dedicated common CORESET for msg2/msg4 PDCCH monitoring still needs to be configured, dedicated msg3 is scheduled. 
Comparing with configuring one pair of separate initial UL/DL BWP, multiple separate initial UL/DL BWPs can reduce overhead of dedicated RO for R18 RedCap UEs, but still introduce additional overhead for dedicated common CORESET for msg2/msg4 and dedicated msg3.
The other method is to not reuse separate initial BWP framework, per transmission of msg1/msg2/msg3/msg4 is restricted within 5MHz but may locate at different position in a larger bandwidth through gNB scheduling. For Msg1, early identification through dedicated preamble is needed for subsequent adaptive scheduling. 
Proposal 4: If bandwidth reduction for R18 RedCap UEs applies, to deal with coexistence problems during RACH procedure, R18 RedCap UEs can reuse separate initial BWP framework or up to gNB scheduling.
5) additional SSB transmission
If the agreement for SSB transmission in RRC-configured active DL BWP also applies to R18 RedCap UEs, SSB overhead problem at network side becomes even more severe than for R17 RedCap. Since the bandwidth of R18 RedCap UEs is 5MHz, if 20 possible positions of RRC-configured active DL BWP within 100MHz carrier bandwidth is considered, 19 additional NCD-SSB is needed. To deal with SSB overhead problem, whether R18 RedCap UEs have to support FG6-1a needs further discussion.
Observation 8: UE bandwidth reduction option faces severe SSB overhead problem in connected mode.
[bookmark: _Toc56714295][bookmark: _Toc57126683][bookmark: _Toc57136439][bookmark: _Toc57127739][bookmark: _Toc65758050][bookmark: _Toc57144789][bookmark: _Toc57127630][bookmark: _Toc57126562]Analysis of specification impacts
With configuration restriction and support of early indication of R18 RedCap UE, the network may be able to support UE bandwidth reduction option with minor or no additional specification changes, but will have negative impact on performance of legacy and R17 RedCap UEs. 
To remain flexible network configuration and with support of early indication of R18 RedCap UE, the network can support UE bandwidth reduction option with large specification changes such as design of dedicated CORESET0/SIB1/paging/RACH resource and additional SSB transmission.
Proposal 5: UE bandwidth reduction option may require large specification changes in aspects of CORESET0/SIB1/paging/RACH design and additional SSB transmission in connected mode.
3. Reduced peak data rate
1. 
0. Description of feature
In the study, the main peak data rate reduction option considered is:
-	RF=20 MHz, BB=5 MHz for data channel 
There may be two interpretation of peak data rate reduction option, and companies need to align the interpretation before discussing the performance and spec impact of this option. 
· One interpretation is that the maximum UE bandwidth 20MHz applies to RF and BB for control channels during and after initial access, the maximum UE bandwidth 5MHz applies to BB for PDSCH/PUSCH channels during and after initial access. 
· The other interpretation is that the maximum UE bandwidth 20MHz applies to RF, PDSCH/PUSCH during initial access and control channels during and after initial access, the maximum UE bandwidth 5MHz applies to BB for UL and DL data channels after initial access. 
In our understanding, BB bandwidth reduction is up to UE capability and is applied to both during and after initial access, thus we incline to the first interpretation and the analysis of performance and spec impact in following section is based on the first interpretation. 
For detailed BB bandwidth reduction implementation, gNB scheduling can impose restriction on RB number or TBS according to maximum peak data rate. When TBS is restricted, for a specific modulation order, maximum RB number is limited implicitly.
Proposal 6: Interpretation of peak data rate reduction needs to be aligned. Our preferred interpretation is that the maximum UE bandwidth 20MHz applies to RF and BB for control channels during and after initial access, the maximum UE bandwidth 5MHz applies to BB for PDSCH/PUSCH during and after initial access.
0. Analysis of performance impacts
Coverage:
There is no impact of reduced bandwidth on the coverage of control channels and data channels, since data channels can obtain frequency diversity gain through gNB scheduling within larger RF bandwidth.
Observation 9: With peak data rate reduction option, there is no coverage loss of control channels and data channels.
PDCCH blocking rate:
PDCCH blocking rate does not increase since UE bandwidth for control channels is the same as that of R17 RedCap and non-RedCap UEs.
Observation 10: With peak data rate reduction option, there is no impact of PDCCH blocking rate.
0. Analysis of coexistence with legacy UEs
With peak data rate reduction option, coexistence problems and possible solutions are analyzed as follow.
1) reception of SSB
Similar as bandwidth reduction option, peak data rate reduction option allows a R18 RedCap UE to reuse existing procedures for acquiring SSB.
Proposal 7: If peak data rate reduction for R18 RedCap UEs applies, R18 RedCap UEs can reuse legacy SSB with SCS 15kHz.
2) reception of CORESET0 and SIB1
Since RF and BB of control channels is 20MHz, R18 RedCap UE can reuse legacy CORESET0. Since BB of PDSCH/PUSCH channels is 5MHz, gNB either receives legacy SIB1 by retuning or schedules legacy SIB1 within 5MHz so that R18 RedCap UE can receive legacy SIB1, or schedules separate SIB1 within 5MHz.
Observation 11: If peak data rate reduction for R18 RedCap UEs applies, R18 RedCap UEs can reuse legacy CORESET0/SIB1 by retuning or gNB scheduling restriction.
3) reception of paging
R18 RedCap UE can reuse legacy PO, paging PDSCH may exceed 5MHz. gNB schedules paging PDSCH within 5MHz so that R18 RedCap UE can receive paging information, or schedules separate paging PDSCH within 5MHz.
Observation 12: If peak data rate reduction for R18 RedCap UEs applies, R18 RedCap UEs can reuse legacy paging by gNB scheduling restriction.
4) RACH proceduce
If early identification of R18 RedCap UE is not supported, R18 RedCap UE can reuse RO and msg2/msg4 PDCCH of R17 RedCap UEs or legacy UEs, msg3/msg4 may exceed 5MHz. If transmission of msg3/msg4 is limited to be within 5MHz, there is some restriction on gNB scheduling. 
If early identification of R18 RedCap UE is supported, R18 RedCap UE can reuse RO and msg2/msg4 PDCCH of R17 RedCap UEs or legacy UEs, msg3/msg4 within 5MHz are dedicated scheduled for R18 RedCap UE.
Proposal 8: If peak data rate reduction for R18 RedCap UEs applies, to deal with coexistence problems during RACH procedure, R18 RedCap UEs can rely on early identification and gNB scheduling.
1) 
2) 
3) 
4) 
5) additional SSB transmission
With peak data rate reduction option, R18 RedCap UEs can receive SSB within RF 20MHz bandwidth without retuning, thus no additional SSB overhead is required compared with R17 RedCap.
Observation 13: If peak data rate reduction for R18 RedCap UEs applies, no additional SSB overhead is required compared with R17 RedCap.
In general, peak data rate reduction option achieves better coexistence performance than bandwidth reduction option.
-	Bandwidth reduction option allows a R18 RedCap UE to reuse existing procedures for acquiring SSB, reuse legacy CORESET0 with more configuration restriction or receive separate CORESET0/SIB1 with higher network overhead, receive dedicated PO with higher network overhead, perform RACH reusing separate initial BWP framework, perform transmission in connected mode with higher SSB overhead.
-	Peak data rate reduction option allows a R18 RedCap UE to reuse existing procedures for acquiring SSB, CORESET0, SIB1, paging and RACH, no additional SSB overhead is required, gNB just needs to schedule PDSCH/PUSCH of R18 RedCap UE to be within 5MHz. 
Observation 14: Peak data rate reduction achieves better coexistence performance than bandwidth reduction in aspects of reusing legacy SSB, CORESET0, SIB1, paging and RACH, and avoiding additional SSB overhead.
Analysis of specification impacts
With support of early identification of R18 RedCap UE, the network can support peak data rate reduction option with minor or no additional specification changes.
Table 2 specification impacts of bandwidth reduction and peak data rate reduction
	
	bandwidth reduction 
	peak data rate reduction

	SSB reception
	· reuse legacy SSB with 15kHz
· no spec impact
	· reuse legacy SSB with 15kHz
· no spec impact

	CORESET0 and SIB1 reception
	· higher gNB configuration restriction or redesign CORESET0
	· reuse legacy CORESET0
· no spec impact

	paging reception
	· higher gNB configuration restriction or redesign dedicated PO
	· reuse legacy PO
· no spec impact

	RACH procedure
	· separate initial BWP framework
· early identification of R18 RedCap
	· early identification of R18 RedCap UE


The comparison of specification impacts of bandwidth reduction and peak data rate reduction option is summarized in Table 2. From the perspective of CORESET0/SIB1/paging design, RACH procedure and additional SSB transmission, bandwidth reduction is expected to have more coexistence problems and specification impacts than peak data rate reduction. To avoid redesign of initial access procedure, additional SSB overhead and minimize specification impacts, peak data rate reduction of R18 RedCap is preferred.
Proposal 9: If cost reduction of peak data rate reduction is comparable to bandwidth reduction, for the purpose of avoiding redesign of initial access procedure, additional SSB overhead and minimizing specification impacts, peak data rate reduction is preferred for R18 RedCap UEs.
4. [bookmark: _GoBack]Conclusion
In this contribution, performance impacts, coexistence problem with legacy UEs and specification impacts of UE bandwidth reduction and peak data rate reduction are discussed, and the following observations and proposals are made.
Observation 1: With bandwidth reduction option, there is coverage loss of control channels since large AL can not be supported for CORESET.
Observation 2: With bandwidth reduction option, PDCCH blocking rate may increase due to reduced bandwidth of CORESET.
Observation 3: If bandwidth reduction for R18 RedCap UEs applies, with Alt1 of CORESET0 and SIB1 reception, delay for CORESET0 and SIB1 reception increases, demodulation performance needs further evaluation.
Observation 4: If bandwidth reduction for R18 RedCap UEs applies, with Alt2 of CORESET0 and SIB1 reception, gNB configuration of CORESET0 for legacy UEs is restricted.
Observation 5: If bandwidth reduction for R18 RedCap UEs applies, with Alt3 of CORESET0 and SIB1 reception, gNB remains flexibility of configuration of legacy CORESET0, but has additional overhead for separate CORESET0/SIB1.
Observation 6: If bandwidth reduction for R18 RedCap UEs applies, with Alt4 of CORESET0 and SIB1 reception, gNB remains flexibility of configuration of legacy CORESET0, but has additional overhead for separate CORESET0/SIB1 and comparatively large spec impact.
Observation 7: If bandwidth reduction for R18 RedCap UEs applies, with Alt1, Alt 3, Alt4 of CORESET0 and SIB1 reception, configuration of dedicated PO is needed, which leads to higher overhead of paging.
Observation 8: UE bandwidth reduction option faces severe SSB overhead problem in connected mode.
Observation 9: With peak data rate reduction option, there is no coverage loss of control channels and data channels.
Observation 10: With peak data rate reduction option, there is no impact of PDCCH blocking rate.
Observation 11: If peak data rate reduction for R18 RedCap UEs applies, R18 RedCap UEs can reuse legacy CORESET0/SIB1 by retuning or gNB scheduling restriction.
Observation 12: If peak data rate reduction for R18 RedCap UEs applies, R18 RedCap UEs can reuse legacy paging by gNB scheduling restriction.
Observation 13: If peak data rate reduction for R18 RedCap UEs applies, no additional SSB overhead is required compared with R17 RedCap.
Observation 14: Peak data rate reduction achieves better coexistence performance than bandwidth reduction in aspects of reusing legacy SSB, CORESET0, SIB1, paging and RACH, and avoiding additional SSB overhead.
Proposal 1: If bandwidth reduction for R18 RedCap UEs applies, R18 RedCap UEs can reuse legacy SSB with SCS 15kHz.
Proposal 2: With bandwidth reduction option for R18 RedCap UEs, the following alternatives can be considered for reception of CORESET0 and SIB1:
· Alt 1: reuse R15/R16 CORESET0 by retuning 
· Alt 2: reuse R15/R16 CORESET0 with configuration index 0~5
· Alt 3: separate CORESET#0/SIB1 for R18 RedCap UEs
· Alt 4: redesign new CORESET0 within 5MHz
Proposal 3: If bandwidth reduction for R18 RedCap UEs applies, and dedicate CORESET or search space are configured for paging, enhancement for gNB to identify target UE type of paging is needed.
Proposal 4: If bandwidth reduction for R18 RedCap UEs applies, to deal with coexistence problems during RACH procedure, R18 RedCap UEs can reuse separate initial BWP framework or up to gNB scheduling.
Proposal 5: UE bandwidth reduction option may require large specification changes in aspects of CORESET0/SIB1/paging/RACH design and additional SSB transmission in connected mode.
Proposal 6: Interpretation of peak data rate reduction needs to be aligned. Our preferred interpretation is that the maximum UE bandwidth 20MHz applies to RF and BB for control channels during and after initial access, the maximum UE bandwidth 5MHz applies to BB for PDSCH/PUSCH during and after initial access.
Proposal 7: If peak data rate reduction for R18 RedCap UEs applies, R18 RedCap UEs can reuse legacy SSB with SCS 15kHz.
Proposal 8: If peak data rate reduction for R18 RedCap UEs applies, to deal with coexistence problems during RACH procedure, R18 RedCap UEs can rely on early identification and gNB scheduling.
Proposal 9: If cost reduction of peak data rate reduction is comparable to bandwidth reduction, for the purpose of avoiding redesign of initial access procedure, additional SSB overhead and minimizing specification impacts, peak data rate reduction is preferred for R18 RedCap UEs.
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