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1. [bookmark: _Ref87036880]Introduction
	The Re1-18 SI titled “Study on further NR RedCap UE complexity reduction” was approved in RAN#94-e meeting. The study is mainly on the techniques for further UE complexity reduction. The SI objectives are copied below for reference from the latest version of the SID [1].
	4	Objective
4.1	Objective of SI
To further reduce the complexity of RedCap devices, the following should be studied, and the results should be captured in TR 38.8xx:

· 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.



2. Discussion
	In this contribution, we present our views on the potential issues and solutions to further UE complexity reduction.

2.1. UE bandwidth reduction to 5MHz
	In RAN1#109-e meeting, it was agreed to study the following options for further UE bandwidth reduction.
	· Option BW1
· Both RF and BB (BaseBand) bandwidths are 5 MHz for UL and DL
· Option BW2 (optional)
· 5 MHz BB bandwidth for all signals and channels with 20 MHz RF bandwidth for UL and DL
· Option BW3
· 5 MHz BB bandwidth only for PDSCH (for both unicast and broadcast) and PUSCH with 20 MHz RF bandwidth for UL and DL
· Other physical channels and signals are still allowed to use a BWP up to the 20 MHz maximum UE RF+BB bandwidth



Regarding which options to support during the WI phase, the following factors should be taken into account.
· Cost/complexity reduction
· Target peak data rate for Rel-18 RedCap (~ 10 or 20 Mbps)
· TDD configurations. (E.g., for DL heavy TDD configurations, UL data rate may not be sufficient depending on the use cases)
· Network impact, coexistence of Rel-17 and Rel-18 RedCap and non-RedCap UEs in a cell, UE impact, specification impact

	In our view, even if the cost reduction gain that is achievable by further UE bandwidth reduction from 20 MHz down to 5MHz for both RF and BB parts (Option BW1) may not be large compared to the gain that we have achieved by switching from 100 MHz to 20 MHz in Rel-17 RedCap, we still support the UE bandwidth reduction down to 5MHz for both RF and BB parts (Option BW1) in Rel-18 for the following reasons:
· The target peak rate (~10 or 20MHz) can be met with the 5MHz UE bandwidth for most TDD configurations (according to Section 4.1.2 in TS 38.806)
· Most of the NR operating bands in FR1 already support 5MHz channel bandwidth
· RF cost savings (but not the baseband cost savings) accumulate across supported bands

Proposal 1: Support further UE bandwidth reduction down to 5 MHz for both RF and BB parts (Option BW1) in Rel-18 RedCap.

	For other Options (Options BW2 and BW3), we are open for further discussion during RAN1#110 meeting. Option BW3 has been considered to be the opposite of Option BW1 in terms of the impact on the existing network and also on the specification, which is clearly an advantage given the limited time allocated for the Rel-18 WI phase. On the other hand, it also has a clear downside in terms of the amount of cost/complexity gain that can be achieved, for which we are not sure if the Rel-18 RedCap deserves a new device type separate from Rel-17 RedCap, if it only supports Option BW3. The Option BW2 is kind of a middle ground b/w the Option BW1 and BW3, but the advantage is not clear compared to the Options BW1 and BW3.

	Related to the further reduced UE bandwidth down to 5 MHz is the issue with the maximum transmission bandwidth configuration NRB for 5 MHz UE channel bandwidth. Currently, NRB for 5 MHz UE channel bandwidth with 30 kHz SCS is 11 PRBs. But with the 11 PRBs, a few issues have been identified so far.
- CCE AL more than 2 cannot be supported.
- Some PRACH formats cannot be supported as it is (part of the PRACH sequence needs to be punctured)
- With the DFT-s-OFDM, 11 PRBs are not allowed
- Minimum granularity of PRG (Physical Resource-block Group) is 2 PRBs
The pros and cons of introducing a new NRB (e.g., 12 PRBs) can be discussed from RAN1 perspective. If supported, details such as whether to replace the existing NRB (i.e., 11 PRBs) or to support both by network configuration can be further discussed during the WI phase.

Proposal 2: Discuss whether/how to introduce a new maximum transmission bandwidth configuration NRB (e.g., 12 PRBs) for 5 MHz UE channel bandwidth with 30 kHz.

	Another issue related to the further reduced UE bandwidth down to 5 MHz is the PBCH coverage performance loss caused by the fact that currently up to 11 PRBs can be configured for transmission/reception for 5 MHz UE channel bandwidth with 30 kHz SCS. One solution to this issue would be to prevent this issue from happening by simply not allowing the 30 kHz SCS for the 5 MHz UE channel bandwidth, but this clearly limits the flexibility of network configuration. Or we can allow reception of part of the PBCH bandwidth by UE implementation. This may be acceptable only if the PBCH coverage performance loss is acceptable, which is to be discussed during RAN1#110 meeting based on coverage evaluation results. Based on evaluation results on PBCH coverage performance, we can discuss whether to support a coverage recovery technique to recover the loss in PBCH coverage performance in Rel-18 RedCap.

Proposal 3: Discuss whether to support a coverage recovery technique to recover the loss in PBCH coverage performance in Rel-18 RedCap.

2.2. CORESET and MO of the Type0-PDCCH CSS
	With the further reduced UE bandwidth down to 5 MHz for Rel-18 RedCap UEs, only one table for CORESET#0 (Table 13-1 in TS 38.213) can be reused according to the current specification. To minimize the impact on the existing network, supporting additional/separate CORESET#0 and/or MO of the Type0-PDCCH CSS (e.g., for flexibility) would be beneficial. If supported, the one table for CORESET#0 (Table 13-1 in TS 38.213) can be configured for the 5 MHz UEs while the existing wider-bandwidth (e.g., 20 MHz) CORESET#0 can still be provided to non-Rel-18 RedCap UEs. As sharing the same MO may not be easy in this case, additional/separate MO would also be also needed. 

Observation 1: Table 13-1 in TS 38.213 can be reused for CORESET#0 for NR operating bands supporting 5MHz or 10MHz channel bandwidth if {SSB, PDCCH} SCS = {15, 15} kHz.

Proposal 4: Support a separate/dedicated MO of Type0-PDCCH CSS for Rel-18 RedCap.
· How to indicate the separate/dedicated MO of Type0-PDCCH CSS for Rel-18 RedCap can be further discussed.

Proposal 5: Support a separate/dedicated CORESET#0 for Rel-18 RedCap.
· How to indicate the separate/dedicated CORESET#0 for Rel-18 RedCap can be further discussed.

	If it is allowed for Rel-18 RedCap UEs to receive part of the CORESET#0 perhaps with some degraded performance, then more flexible configuration for the CORESET#0 would be possible. However, in this case, it needs to be verified that the performance degradation caused by the partial reception should be acceptable. Otherwise, coverage recovery techniques, e.g., repetition, for PDCCH/PDSCH reception in the initial DL BWP should also be supported. 

Proposal 6: Allow the case where the further reduced UE bandwidth is smaller than the MIB-indicated CORESET#0 bandwidth.
· How to handle this case can be discussed during the WI phase.

	Scenario that Rel-18 RedCap UEs can access the cell where CORESET#0 is shared among RedCap UEs and NR legacy UEs is considered. If Option BW1 is adopted, Rel-18 RedCap UEs cannot fully receive SIB1 scheduling PDCCH at once. Thus SIB1 scheduling PDCCH repetition can be supported.

Proposal 7: Support SIB1 scheduling PDCCH repetition if Option BW1 is adopted.
· How to configure SIB1 scheduling PDCCH repetition can be further discussed.

	Meanwhile, with the 5MHz UE bandwidth, it has been identified that it is not possible to support the CCE AL = 16. Then it should be discussed if that is acceptable to Rel-18 RedCap UEs and the network supporting the UEs. From our perspective, it may be acceptable in some cases, but the cases where it is not okay should also be a valid scenario which needs to be addressed by some potential enhancement techniques on the CORESET for Rel-18 RedCap.
	In order to support the CCE AL 16 within the 5MHz UE bandwidth, larger CORESET can be considered. Since frequency domain of CORESET cannot be further extended, instead, time domain of CORESET should be extended. From that aspect, CORESET combining of two or more and/or CORESET extension of configuring more than 3 symbols can be supported. 
	Another aspect on the enhancement on CORESET comes from the fact that the PDCCH candidate of CCE AL 16 cannot be allocated to the CORESET of 24 RBs and 3 symbols with 15 kHz SCS and only one PDCCH candidate of CCE AL 8 can be allocated to the CORESET. However the PDCCH candidate of the CCE AL 8 occupies only 48 REGs. Considering degraded coverage of Rel-18 RedCap UE, new CCE AL such as AL 12 that makes the PDCCH candidate occupy the available resources as much as possible can be helpful. Similarly, a new AL 6 can also be considered for the CORESET of 12 RBs and 3 symbols with 30 kHz SCS. The following observation and proposal are made out of this aspect.

Observation 2: With the 5MHz UE bandwidth, CCE AL = 16 is not supported.

Proposal 8: Support enhancement on the CORESET including
· CORESET combining/extension to support CCE AL 16 within the 5 MHz UE bandwidth
· New CCE AL e.g. AL 6 and/or AL 12

2.3. SIB1 reception
	With the further reduced UE bandwidth, it is not quite sure yet if the max or typical payload size of SIB1 can be supported with a reasonable coverage performance. If there is a problem supporting the SIB1 in the further reduced UE bandwidth, a separate SIB1 dedicated to Rel-18 RedCap can be considered. In this case, how to direct the Rel-18 RedCap UEs to read the SIB1 should also be discussed.

Observation 3: The further reduced max UE bandwidth may not be sufficient to accommodate the max or typical payload size of SIB1, for which case supporting a separate/dedicated SIB1 for Rel-18 RedCap can be considered.

Observation 4: The scheduling DCI of the separate/dedicated SIB1 for Rel-18 RedCap, if supported, can be transmitted in the CORESET#0 which may be the same or different from the CORESET#0 for Rel-17 RedCap and non-RedCap.
· Whether a separate DCI for scheduling the separate/dedicated SIB1 for Rel-18 RedCap is needed can be further discussed.

Observation 5: The scheduling DCI of the separate/dedicated SIB1 for Rel-18 RedCap, if supported, can be transmitted via a separate/dedicated Type0-PDCCH CSS for Rel-18 RedCap.

	SIB1 PDSCH repetition can be supported if the max payload size of SIB1 that can be supported with a reasonable coverage performance in the further reduced UE bandwidth is not sufficient to support typical TBS of 1256 bits that we agreed to assume in RAN1#109-e. If supported, Rel-18 RedCap UEs can receive SIB1 PDSCH repeatedly within the reduced UE bandwidth with minimal coverage degradation. Furthermore, if the scenario that Rel-18 RedCap UEs cannot receive the entire SIB1 PDSCH within the UE bandwidth is supported, no matter which BW reduction option is supported, SIB1 PDSCH repetition may also need be supported to receive the SIB1 PDSCH while minimizing coverage degradation. 

Proposal 9: Support SIB1 PDSCH repetition.
· How to configure SIB1 PDSCH repetition can be further discussed based on which BW reduction option is adopted.
· Repeated SIB1 PDSCH reception can also be considered for the scenario that Rel-18 RedCap UEs cannot receive the entire SIB1 PDSCH within the UE bandwidth.
· FFS: Other Sis.

2.4. Random access
	For configuration of PRACH resources (RO and PRACH preambles) for Rel-18 RedCap, the same principle as in Rel-17 RedCap can be reused for Rel-18 RedCap. In this aspect, the following observations are made.

Observation 6: PRACH resource (RO and PRACH preambles) for Rel-18 RedCap can be shared with Rel-17 RedCap and/or non-RedCap whenever applicable.

Observation 7: PRACH resource for Rel-18 RedCap can be configured in the separate initial UL BWP for Rel-18 RedCap.
· The PRACH resource in the separate initial UL BWP can be dedicated for Rel-18 RedCap or shared with RedCap and/or non-RedCap.

Observation 8: To minimize PUSCH resource fragmentation within the initial UL BWPs for Rel-17 RedCap and non-RedCap UEs, configuring a separate initial UL BWP for Rel-18 RedCap at the band edge is beneficial.

	Early indication of RedCap UE is supported in Rel-17. Whether to introduce a separate early indication for Rel-18 RedCap UE needs to be discussed. If gNB intends to treat the Rel-18 RedCap UEs separately from the Rel-17 RedCap UEs before RRC connection, then early indication dedicated to Rel-18 RedCap UEs would be needed. Both Msg3-based and Msg1-based early indication can be considered perhaps with same degree of network configurability as in Rel-17 RedCap.

Proposal 10: Discuss whether to introduce a separate early indication for Rel-18 RedCap UEs.

	PRACH short sequence has 139 samples and the maximum transmission BW configuration of 11 PRBs for 5 MHz UE channel BW with 30 KHz SCS consists of 132 REs. Therefore, at least 7 samples cannot be mapped in one OFDM symbol. Additionally a gap offset of 2~3 REs out of the first and the last samples (both sides) in short PRACH Sequence is also needed. If there is no offset like this, it results in an interference to other UEs for simultaneous transmission of PUSCH and PRACH.

Observation 9: In the case of PRACH short sequence with 30 KHz SCS, some samples can’t be mapped into 5MHz UE channel BW with maximum transmission BW configuration of 11 PRBs.

   For PRACH preamble transmission in 5MHz BW, all PRACH formats of short sequences with 30 KHz SCS must be punctured. With some of the samples punctured, performance degradation would always occur.
Then, the following should be considered on the issue.
· Minimizing puncturing loss
· Mitigating interference with PUSCH by other UEs 
· Co-existing with legacy PRACH configuration on the very cell

Proposal 11: Discuss how to handle the Short Sequence PRACH with 30KHz SCS in the case of Rel-18 RedCap with the Baseband bandwidth less than 5MHz (Option BW1 and BW2).

	During random access of RedCap UEs, common PUCCH resources are used for PUCCH transmission for HARQ feedback for msg4/msgB. For the common PUCCH resources for Rel-18 RedCap UEs, the following observations are made.
 
Observation 10: The same framework for common PUCCH for Rel-17 RedCap can be reused for Rel-18 RedCap.
· In case a separate initial UL BWP is configured for RedCap UEs, it is supported that the network can enable/disable intra-slot PUCCH frequency hopping within the separate initial UL BWP in the PUCCH resource for HARQ feedback for Msg4/MsgB for RedCap UEs.
· The frequency hopping is enabled/disabled via SIB1.
· Disabling of frequency hopping for common PUCCH resources for RedCap UEs is only supported for separate (not shared) initial UL BWP.

	Especially for Rel-18 RedCap UEs with further reduced UE bandwidth, minimizing the common PUCCH resources in the time and frequency domain is critical. Therefore, it is desirable that the PUCCH resources are shared as much as possible b/w Rel-17 RedCap and Rel-18 RedCap especially when the FH is off for both of them. From this aspect, following observation and proposal are made.

Observation 11: Sharing the PUCCH resources as much as possible b/w Rel-17 RedCap and Rel-18 RedCap is beneficial for efficient use of UL resources, especially when the FH is off.

Proposal 12: Support enhancements on the user multiplexing capacity of common PUCCH resources for both PUCCH format 0 and 1 especially when FH for the common PUCCH resources is disabled.
· FFS details, e.g., CDM (OCC), FDM, and TDM of the common PUCCH resources.

	Meanwhile, an additional PRB offset for common PUCCH resources for Rel-17 RedCap UEs has been introduced. Whether to use the same additional PRB offset for both Rel-17 and Rel-18 RedCap UEs or to introduce a separate additional offset for Rel-18 RedCap UEs can be discussed for coexistence with non-Rel-18-RedCap UEs.

Proposal 13: Discuss whether to support an additional PRB offset dedicated for Rel-18 RedCap.

	Msg3 PUSCH repetition was introduced in Rel-17 CE. The Msg3 PUSCH repetition is implemented with limited flexibility by signalling the repetition number in RAR UL Grant with 2 bits taken from the 4-bit MCS field. Now, in Rel-18 RedCap, 5MHz UE bandwidth is being considered, in which case 9 bits out of the 14-bit FDRA field in RAR UL Grant is sufficient to serve the purpose. So there can be 5 (=14-9) spare bits can be used to support other functionalities such as additional repetition numbers over Rel-17 CE, enhancements on Msg3/PUSCH transmission/reception for coverage extension, etc. 

Proposal 14: Study how to make good use of the spare bits from the FDRA field in RAR UL Grant for Rel-18 RedCap UEs with 5 MHz UE bandwidth, e.g., for additional repetition numbers over Rel-17 CE.

2.5. Initial UL BWP
	Basically the same principle as in Rel-17 RedCap which is summarized below can be reused. 
· The initial UL BWP (derived based on SIB) for RedCap UEs can be the same as the initial UL BWP for non-RedCap UEs at least when the initial UL BWP is no wider than the RedCap UE bandwidth.
· For enabling/supporting that the RACH occasion (RO) associated with the best SSB falls within the RedCap UE bandwidth, support separate initial UL BWP for RedCap UEs (which is not expected to exceed the maximum RedCap UE bandwidth), and this separate initial UL BWP for RedCap includes ROs for RedCap UEs.
· Note: these ROs can be dedicated for RedCap UEs or shared with non-RedCap UEs.
· Separate initial UL BWP shall be configured if RedCap UE bandwidth < initial UL BWP for non-RedCap
· For FR1 and FR2, for TDD, when a (separate or shared) initial DL BWP includes CD-SSB (for FR1 and FR2) and the entire CORESET#0 (for FR1), the center frequencies for the (separate or shared) initial DL BWP and the (separate or shared) initial UL BWP are assumed to be the same.
· [Up to 1 separate initial UL BWP for RedCap can be configured]

For the last bullet on the number of separate initial UL BWP that can be configured for RedCap, we can discuss whether more than one is needed, e.g., for offloading and/or for increased frequency diversity. 

2.6. Initial DL BWP
	Also for the initial DL BWP, the same principle as in Rel-17 RedCap which is summarized below can be reused. 
· RedCap UEs and non-RedCap UEs can share the same MIB-configured initial DL BWP (including the bandwidth and location).
· After initial access (i.e., after RRC Setup, RRC Resume, or RRC Reestablishment), for BWP#0 configuration option 1 and option 2 (as in 38.331, Appendix B2), a RedCap UE is not expected to operate with an initial DL BWP wider than the maximum RedCap UE bandwidth.
· Separate initial DL BWP is used during initial access
· [Up to 1 separate initial DL BWP for RedCap can be configured]

Similarly to the initial UL BWP, for the last bullet on the number of separate initial DL BWP that can be configured for RedCap, we can discuss whether more than one is needed, e.g., for offloading and/or for increased frequency diversity.

Observation 12: For initial UL/DL BWP for Rel-18 RedCap, the same principle as in Rel-17 can be reused for most cases.

Proposal 15: Discuss whether to support more than one initial DL/UL BWP for Rel-18 RedCap.

3. Conclusion
	In this contribution, we shared our views on the potential issues and solutions to further UE complexity reduction.

Observation 1: Table 13-1 in TS 38.213 can be reused for CORESET#0 for NR operating bands supporting 5MHz or 10MHz channel bandwidth if {SSB, PDCCH} SCS = {15, 15} kHz.
Observation 2: With the 5MHz UE bandwidth, CCE AL = 16 is not supported.
Observation 3: The further reduced max UE bandwidth may not be sufficient to accommodate the max or typical payload size of SIB1, for which case supporting a separate/dedicated SIB1 for Rel-18 RedCap can be considered.
Observation 4: The scheduling DCI of the separate/dedicated SIB1 for Rel-18 RedCap, if supported, can be transmitted in the CORESET#0 which may be the same or different from the CORESET#0 for Rel-17 RedCap and non-RedCap.
· Whether a separate DCI for scheduling the separate/dedicated SIB1 for Rel-18 RedCap is needed can be further discussed.
Observation 5: The scheduling DCI of the separate/dedicated SIB1 for Rel-18 RedCap, if supported, can be transmitted via a separate/dedicated Type0-PDCCH CSS for Rel-18 RedCap.
Observation 6: PRACH resource (RO and PRACH preambles) for Rel-18 RedCap can be shared with Rel-17 RedCap and/or non-RedCap whenever applicable.
Observation 7: PRACH resource for Rel-18 RedCap can be configured in the separate initial UL BWP for Rel-18 RedCap.
· The PRACH resource in the separate initial UL BWP can be dedicated for Rel-18 RedCap or shared with RedCap and/or non-RedCap.
Observation 8: To minimize PUSCH resource fragmentation within the initial UL BWPs for Rel-17 RedCap and non-RedCap UEs, configuring a separate initial UL BWP for Rel-18 RedCap at the band edge is beneficial.
Observation 9: In the case of PRACH short sequence with 30 KHz SCS, some samples can’t be mapped into 5MHz UE channel BW with maximum transmission BW configuration of 11 PRBs.
Observation 10: The same framework for common PUCCH for Rel-17 RedCap can be reused for Rel-18 RedCap.
· In case a separate initial UL BWP is configured for RedCap UEs, it is supported that the network can enable/disable intra-slot PUCCH frequency hopping within the separate initial UL BWP in the PUCCH resource for HARQ feedback for Msg4/MsgB for RedCap UEs.
· The frequency hopping is enabled/disabled via SIB1.
· Disabling of frequency hopping for common PUCCH resources for RedCap UEs is only supported for separate (not shared) initial UL BWP.
Observation 11: Sharing the PUCCH resources as much as possible b/w Rel-17 RedCap and Rel-18 RedCap is beneficial for efficient use of UL resources, especially when the FH is off.
Observation 12: For initial UL/DL BWP for Rel-18 RedCap, the same principle as in Rel-17 can be reused for most cases.

Proposal 1: Support further UE bandwidth reduction down to 5 MHz for both RF and BB parts (Option BW1) in Rel-18 RedCap.
Proposal 2: Discuss whether/how to introduce a new maximum transmission bandwidth configuration NRB (e.g., 12 PRBs) for 5 MHz UE channel bandwidth with 30 kHz.
Proposal 3: Discuss whether to support a coverage recovery technique to recover the loss in PBCH coverage performance in Rel-18 RedCap.
Proposal 4: Support a separate/dedicated MO of Type0-PDCCH CSS for Rel-18 RedCap.
· How to indicate the separate/dedicated MO of Type0-PDCCH CSS for Rel-18 RedCap can be further discussed.
Proposal 5: Support a separate/dedicated CORESET#0 for Rel-18 RedCap.
· How to indicate the separate/dedicated CORESET#0 for Rel-18 RedCap can be further discussed.
Proposal 6: Allow the case where the further reduced UE bandwidth is smaller than the MIB-indicated CORESET#0 bandwidth.
· How to handle this case can be discussed during the WI phase.
Proposal 7: Support SIB1 scheduling PDCCH repetition if Option BW1 is adopted.
· How to configure SIB1 scheduling PDCCH repetition can be further discussed.
Proposal 8: Support enhancement on the CORESET including
· CORESET combining/extension to support CCE AL 16 within the 5 MHz UE bandwidth
· New CCE AL e.g. AL 6 and/or AL 12
Proposal 9: Support SIB1 PDSCH repetition.
· How to configure SIB1 PDSCH repetition can be further discussed based on which BW reduction option is adopted.
· Repeated SIB1 PDSCH reception can also be considered for the scenario that Rel-18 RedCap UEs cannot receive the entire SIB1 PDSCH within the UE bandwidth.
· FFS: Other Sis.
Proposal 10: Discuss whether to introduce a separate early indication for Rel-18 RedCap UEs.
Proposal 11: Discuss how to handle the Short Sequence PRACH with 30KHz SCS in the case of Rel-18 RedCap with the Baseband bandwidth less than 5MHz (Option BW1 and BW2).
Proposal 12: Support enhancements on the user multiplexing capacity of common PUCCH resources for both PUCCH format 0 and 1 especially when FH for the common PUCCH resources is disabled.
· FFS details, e.g., CDM (OCC), FDM, and TDM of the common PUCCH resources.
Proposal 13: Discuss whether to support an additional PRB offset dedicated for Rel-18 RedCap.
Proposal 14: Study how to make good use of the spare bits from the FDRA field in RAR UL Grant for Rel-18 RedCap UEs with 5 MHz UE bandwidth, e.g., for additional repetition numbers over Rel-17 CE.
[bookmark: _GoBack]Proposal 15: Discuss whether to support more than one initial DL/UL BWP for Rel-18 RedCap.
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