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1   Introduction
New Rel-17 RedCap WID [1] was approved in RAN #90 e-meeting. One of the objectives of the RedCap WI is to:

· Specify support for the following UE complexity reduction features [RAN1, RAN4]:

· Reduced maximum UE bandwidth:
· Maximum bandwidth of an FR1 RedCap UE during and after initial access of 20 MHz is supported. The possibility of, and any associated conditions for, optional support of a wider bandwidth up to 40MHz after initial access for this case will be further discussed at RAN#91e.
· Maximum bandwidth of an FR2 RedCap UE during and after initial access is 100 MHz
· Reduced minimum number of Rx branches:
· For frequency bands where a legacy NR UE is required to be equipped with a minimum of 2 Rx antenna ports, the minimum number of Rx branches supported by specification for a RedCap UE is 1. The specification also supports 2 Rx branches for a RedCap UE in these bands.
· For frequency bands where a legacy NR UE (other than 2-Rx vehicular UE) is required to be equipped with a minimum of 4 Rx antenna ports, the minimum number of Rx branches supported by specification for a RedCap UE will be decided at RAN#91e; hence no specific work for these frequency bands will be done before RAN#91e.
· Maximum number of DL MIMO layers:
· For a RedCap UE with 1 Rx branch, 1 DL MIMO layer is supported.
· For a RedCap UE with 2 Rx branches, 2 DL MIMO layers are supported.
· Relaxed maximum modulation order:
· Support of 256QAM in DL is optional (instead of mandatory) for an FR1 RedCap UE.
· No other relaxations of maximum modulation order are specified for a RedCap UE.

· Duplex operation:

· HD-FDD type A with the minimum specification impact (Note that FD-FDD and TDD are also supported.)
In this contribution, we discuss some issues related to complexity reduction for RedCap.

2   Reduced maximum UE bandwidth
2.1   Initial access

As summarized in [2], UE bandwidth options such as 20 MHz for FR1 UEs and 100 MHz for FR2 UEs achieve good coexistence performance with legacy UEs.

· The 20 MHz bandwidth option for FR1 UEs allows a RedCap UE to reuse existing procedures for acquiring SSB, SIB1, other SIBs, RAR and Msg4.

· The 100 MHz bandwidth option for FR2 UEs achieves the same coexistence benefits, except that for certain configurations for SSB/CORESET multiplexing patterns 2 and 3, the UE needs to acquire SSB and SIB1 in a sequential manner. However, the sequential SSB/SIB1 acquisition for a RedCap UE does not cause any performance degradation to legacy UEs.

If RedCap and eMBB UEs share the same initial BWP in downlink and uplink for initial access procedure, and the number of RedCap UEs in the network is large, gNB may need to use some means (e.g. access control) to avoid congestion due to high load or configuration restriction (e.g. for RACH occasions).

#Issue 1: Whether to introduce common CORESET dedicated for RedCap UEs during initial access?

For FR1, CORESET#0 and SSB are multiplexed in pattern 1 and can be configured as large as 17.28 MHz (96RB for 15 kHz SCS, 48 RB for 30 kHz SCS) in frequency domain. Considering that the maximum bandwidth of RedCap UEs is 20 MHz during initial access, CORESET#0 can be reused by the RedCap UEs.  However, large amount of RAR messages to the RedCap UEs may cause congestion to legacy NR UEs. To avoid the negative impact on legacy NR UEs during initial access, if the RedCap UEs is identified by Msg1, common CORESET dedicated for the RedCap UEs can be introduced. The common CORESET is a truncated version of CORESET #0.

For FR2, besides pattern 1, CORESET#0 and SSB can be multiplexed in pattern 2 and 3. CORESET #0 can be configured as large as 69.12 MHz in frequency domain. The total bandwidth of SSB and CORESET #0 may be larger than the 100 MHz maximum UE bandwidth of RedCap UEs. After SSB detection, the reduced capability UE decode SIB1 and other SIs in CORESET#0 configured for legacy NR UEs. If RedCap UEs are identified by Msg1, common CORESET dedicated for the RedCap UEs can be configured for the RedCap UEs. If configured, the common CORESET dedicated for the RedCap UEs is applied to the RedCap UEs after successful decoding of SIB1 and other SIs. After decoding of SIB1 and other SIs, the RedCap UE performs initial access procedure in the common CORESET dedicated for the RedCap UEs. As shown in Figure 1, frequency domain resource of common CORESET for the RedCap UEs is a truncated version of CORESET #0. By using the common CORESET dedicated for the RedCap UEs, the RAR congestion problem can be relieved.
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Figure 1 Common CORESET dedicated for the RedCap UEs

Observation 1: During initial access, common CORESET dedicated for the RedCap UEs can relieve the RAR congestion problem.

Proposal 1: For the RedCap UEs identified by Msg1, common CORESET dedicated for the RedCap UEs can be applied during initial access.
#Issue 2: Can RedCap UEs operate in initial UL BWP larger than maximum UE bandwidth of RedCap UEs during initial access?

If the initial UL BWP configured for normal NR UEs is larger than the RedCap UE maximum bandwidth, Msg3 transmission of a RedCap UE should be scheduled within the UE transmission capability. In this case, the RedCap UE type should be identified before Msg3 transmission. To avoid the additional power consumption and UE complexity due to the frequent Msg3 hopping, Msg3 frequency hopping cannot be enabled for Redcap UEs.  

If the initial UL BWP configured for normal NR UEs is larger than the RedCap UE maximum bandwidth, corresponding PUCCH and PUSCH transmission for RedCap UEs should be within the UE transmission capability. During initial access, frequency hopping of PUCCH for Msg4 should be disabled to avoid the UE retuning. In this case, the RedCap UE type should be identified before PUCCH for Msg4 transmission.

To guarantee the bandwidth of initial UL BWP is within the UE transmission capability, dedicated UL initial BWP can be configured for RedCap UEs. Corresponding PRACH configuration for RedCap UEs (msg1-FrequencyStart, msg1-FDM) should be configured so that the corresponding RACH resource for RedCap is entirely within the bandwidth of the initial UL BWP for RedCap. If dedicated initial UL BWP is correctly configured, Msg3 hopping can also be applied within the dedicated initial UL BWP. In this case, the RedCap UE type also needs to be identified before Msg3 scheduling.
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Figure 2 dedicated initial UL BWP for Redcap

Observation 2: If initial UL BWP configured for normal NR UEs is larger than maximum UE bandwidth of RedCap UEs, dedicated UL BWP for RedCap UEs can guarantee UL transmission within the UE transmission capability.

Proposal 2: Dedicated initial UL BWP for RedCap UEs is configured if initial UL BWP configured for normal NR UEs is larger than maximum UE bandwidth of RedCap UEs.

· Size of dedicated initial UL BWP for RedCap UEs is not larger than maximum UE bandwidth of RedCap UEs.

2.2   Connected mode
#Issue 1: Whether to optionally support a wider bandwidth up to 40MHz after initial access?

As mentioned in the WID [1], the peak data rate requirement of wearables is up to 150 Mbps for downlink. According to [3], the approximate data rate for NR is computed as following:
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For downlink transmission in FR1, assuming [image: image4.wmf])

(

j

f

 = 1, the approximate downlink peak data rate is summarized in Table 1. From the table, we can see if the maximum UE bandwidth is reduced from 100 MHz to 20 MHz, single layer transmission cannot meet 150 Mbps requirement. To meet the 150 Mbps data rate requirement, if maximum modulation order is limited to 64QAM, then 40 MHz UE bandwidth is needed for single layer transmission. If two-layer MIMO can be supported, then 20 MHz UE bandwidth is enough. For wearables, it is expected to have small device size in which is hard to install two effective antennas. In general, small-sized wearables also need higher peak data rate. If 150 Mbps peak data rate is required for 1Rx RedCap UEs in FR1, there is a need to optionally support a wider bandwidth up to 40MHz after initial access.
Table 1  Downlink peak data rate in FR1 ([image: image5.wmf])
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 = 1)
	Maximum UE bandwidth (MHz)
	Number of MIMO layers
	Maximum modulation order
	Peak data rate (Mbps)

	20
	1
	64QAM
	85

	
	1
	256QAM
	113

	
	2
	64QAM 
	169

	40
	1
	64QAM
	172


Observation 3: In FR1, for single layer transmission, 

· 20 MHz maximum UE bandwidth cannot meet 150 Mbps peak data requirement for wearables. 

· 40 MHz maximum UE bandwidth is required if maximum modulation order is limited to 64QAM.

Proposal 3: Maximum bandwidth of an FR1 RedCap UE can optionally support a wider bandwidth up to 40MHz after initial access.

#Issue 2: Can RedCap UEs operate in initial DL BWP larger than maximum UE bandwidth of RedCap UEs?

If initialDownlinkBWP is configured in SIB1, the initial DL BWP provided by initialDownlinkBWP is applied after reception of Msg4. If the size of initial DL BWP is larger than maximum UE bandwidth of RedCap UEs, the RedCap UE can operate in the BWP if the frequency resources allocated are within the UE’s reception capability. However, if legacy frequency hopping scheme is reused, the frequency region may be out of the UE reception capability. To minimize the specification impact, a dedicated initial DL BWP can be configured in SIB1 for the RedCap UEs. The initial DL BWP dedicated for the RedCap UEs includes CORESET #0 and is a truncated version of the initial DL BWP configured for legacy NR UEs. The dedicated initial DL BWP for the RedCap UEs, if configured, is applied after reception of Msg4.
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Figure 3 Initial DL BWP dedicated for RedCap
Proposal 4: Initial DL BWP dedicated for RedCap UEs is configured if initial DL BWP configured for normal NR UEs is larger than maximum UE bandwidth of RedCap UEs.

· Size of DL initial BWP dedicated for RedCap UEs is not larger than maximum UE bandwidth of RedCap UEs.

· The initial DL BWP dedicated for RedCap UEs contains the entire bandwidth of CORESET0 and is a truncated version of the initial DL BWP configured for legacy NR UE.
#Issue 3: Can RedCap UEs operate in dedicated DL/UL BWP larger than maximum UE bandwidth of RedCap UEs?

In Connected mode, after the RedCap UE type is identified, PDSCH/PUSCH transmission can be scheduled within the UE reception capability. If the dedicated DL/UL BWP configured for a RedCap UE is larger than the UE maximum bandwidth, more power consumption and more UE complexity would be expected since the RedCap UE should frequently retune to the appropriate reception/transmission bandwidth. Restricting BWP size for RedCap UEs can avoid unnecessary UE retuning. In addition, if the DL/UL BWP size is larger than the maximum bandwidth of RedCap UEs, since legacy hopping gap is calculated based on the size of BWP, the frequency transmission region of the RedCap UE may be out of the UE transmission capability. Therefore, legacy frequency hopping scheme is not applicable for the RedCap UEs if the BWP size is larger than the maximum UE bandwidth. In addition, if the size of dedicated DL BWP is larger than maximum UE bandwidth, it is impossible for the RedCap UE to do CSI measurement in the entire frequency region of the BWP. Considering that BWP with bandwidth of 20 MHz can provide enough frequency selective gain, larger DL/UL BWP for the RedCap UEs is not beneficial.

Proposal 5: The size of dedicated DL/UL BWP(s) configured for RedCap UEs should not be larger than the maximum RedCap UE bandwidth.
#Issue 4: Any impacts on BWP switch?

For RedCap UEs, due to reduced maximum UE bandwidth, RF retuning is required to support DCI-based BWP switch and timer-based BWP switch. Even though BWP parameter change has already been considered for BWP switch interruptions, further study on BWP switch delay may be needed in RAN4 to evaluate the impact of additional RF retuning delay.

Proposal 6: For RedCap UEs, further study on BWP switch delay may be needed in RAN4 to evaluate the impact of additional RF retuning delay.
For RedCap UEs, the dedicated BWP for RedCap UEs may be much smaller than the entire bandwidth. Since the maximum UE bandwidth of the RedCap UEs is smaller than that of legacy NR UEs, the RedCap UE cannot simultaneously monitor the channel state in multiple BWPs. If multiple BWPs are configured for the RedCap UE, the RedCap UE cannot support channel state report of inactive BWP.
2.3   Paging
#Issue 1: Dedicated paging occasions for RedCap UEs?

For FR2, if the total bandwidth of SSB and CORESET 0 is larger than the maximum bandwidth of the RedCap UE, the RedCap UE in Idle mode may need to monitor paging occasion within the frequency range of CORESET 0 and frequently retune to frequency location of SSB for SSB based synchronization and RRM measurement. To avoid the unnecessary power comsumption due to RF retuning, dedicated common CORESET and paging occasions, as shown in Figure 2, can be configured for the RedCap UEs in Idle mode so that paging occaions and SSB are within the same UE receiving bandwidth. 
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Figure 4 Dedicated PO for RedCap
Observation 4: For FR2, if the total bandwidth of SSB and CORESET 0 is larger than the maximum UE bandwidth of RedCap UEs, unnecessary power consumption would be expected if the RedCap UEs need to monitor paging occasion within the frequency range of CORESET 0 and frequently retune to the frequency location of SSB for SSB based synchronization and RRM measurement.

For FR1, the RedCap UE in Idle mode does not have RF retuning problem when monitoring paging and SSB. But if dedicated paging occasions are configured for RedCap UEs, unnecessary monitoring and wakeup can be avoided. It may be beneficial for power consumption for both legacy NR UEs and the RedCap UEs.

Proposal 7: In Idle mode, dedicated paging occasions are considered for RedCap UEs.

3   Reduced minimum number of Rx branches

On reduced minimum number of Rx branches, specification work mainly focuses on RAN4 aspect. For the bands where a legacy NR UE is mandatory to be equipped with a minimum of 2 Rx branches, it may be required to define new receiver characteristics, demodulation performance requirements, and CSI reporting requirements, RF, RRM, and other procedures for 1 Rx branch, such as cell handover or (re)selection, radio link management and beam management. For the bands where a legacy NR UE is mandatory to be equipped with a minimum of 4 Rx branches, the corresponding RAN4 requirements may also be defined for 2 or 1 Rx branches. 
According to analysis in [2], reduced minimum number of Rx branches has some specification impact on performance and coexistence. Specifically, degradation of downlink performance is expected when reducing the number of Rx branches, which may affect the coverage. The amount of degradation depends on the reduced number of Rx branches. If RedCap UEs are identified in RACH procedure, some appropriate transmission configurations, such as more physical resources or larger number of repetitions, can be used to improve downlink reliability. Moreover, the presence of RedCap UEs with reduced number of Rx branches may lead to conservative treatment of legacy UEs if some broadcast channels are used for both legacy UEs and RedCap UEs. Hence, early identification of RedCap UE type during transmission of Msg1 may be necessary to improve network performance. This aspect can be specified according to the conclusions of initial access and UE identification.
Observation 5:  Considering the reduced number of Rx branches, identification of RedCap UE type during transmission of Msg1 is beneficial for improving network performance.
4   Maximum number of DL MIMO layers

According to [2], the specification impact from reduction of the maximum number of MIMO layers for RedCap UEs is small. However, some optimization of UE capability, high layer parameter and downlink control information may be considered due to less DL MIMO layers. For example,

· In DCI format 1_1, the existing bitwidth of antenna ports field is 4, 5 or 6 bits depending on different DMRS configurations. Since reduced maximum number of DL MIMO layers requires less DMRS ports, only single DMRS port is used for 1 Rx branch. As a result, antenna ports field can be reduced by 1 bit for the RedCap UEs with 1Rx branch.

· A single capability parameter can be defined to indicate whether the number of MIMO layers supported by the RedCap UE is 1 layer or 2 layers for DL reception. And the number of Rx branches can be determined since the maximum number of DL MIMO layers is the same as the number of Rx branches for RedCap UEs. Then, the existing capability parameter regarding the maximum number of MIMO layers can be omitted.
· Other higher layer parameter optimization, e.g. maxMIMO-layer for PDSCH

Proposal 8: The optimization of UE capability, high layer parameter and downlink control information may be considered for reduced maximum number of DL MIMO layers.
5   HD-FDD type A 
Potential RAN1 specifications for RedCap with HD-FDD type A are identified in [2]. 

	Introducing support for HD-FDD operation may have the following impacts on RAN1 specifications.

· Specifying DL-to-UL and UL-to-DL switching time

· Specifying how the UE handles DL/UL collision

Depending on the detailed solution, it may or may not be possible to reuse existing RAN1 specification for non-full-duplex operation for support of HD-FDD operation type A (but not for type B).


Detailed analysis of the above issues are discussed in this section.
5.1   DL-to-UL and UL-to-DL switching time

Half-duplex operation has already been supported in legacy NR. DL-to-UL and UL-to-DL switching time (called Transition time) are specified in Table 4.3.2-3 of TS38.211. 
Table 4.3.2-3: Transition time NRx-Tx and NTx-Rx 
	Transition time
	FR1
	FR2

	NTx-Rx
	25600
	13792

	NRx-Tx
	25600
	13792


In the above table the transition time are measured in 
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 Hz and . It can be seen the value of transition time is smaller than one OFDM symbol in both FR1 and FR2.

Observation 6: Transition time specified for legacy NR UEs is smaller than one OFDM symbol in both FR1 and FR2.

For Type A HD-FDD device, since two local oscillators are supported, the required switching time is much shorter than that of Type B HD-FDD. The transition time specified for legacy NR can be taken as a baseline value of switching time for RedCap HD-FDD UE. It is up to RAN4 to decide whether to directly reuse the transition time or revise it according to the capability of RedCap UEs. 

Proposal 9: Transition time specified in TS38.211 for legacy NR half-duplex UEs can be taken as a baseline value of switching time for RedCap HD-FDD UE.
·  It is up to RAN4 to decide whether to reuse the baseline value or revise it according to the capability of RedCap UEs.
5.2   How the UE handles DL/UL collision
According to analysis in [2], for initial access, supporting HD-FDD Type A operation would not have impact on the RACH procedure due to its faster UL-to-DL switching capability.

In Connected mode, in general, it is up to the scheduling implementation of gNB to avoid the collision between DL reception and UL transmission for a RedCap UE. 

In legacy NR system, some collision handling rules have been specified for Rel-15 TDD NR UEs and Rel-16 half-duplex UEs in TDD CA. Considering that RedCap HD-FDD UEs are different from TDD and do not support CA, the legacy collision handling rules cannot be directly reused for RedCap HD-FDD UEs.
Observation 7: The collision handling rules specified for Rel-15 TDD NR UEs and Rel-16 half-duplex UEs in TDD CA cannot be directly reused for RedCap HD-FDD UEs.

Although the collision handling rules specified for legacy half-duplex UEs cannot be directly reused for RedCap HD-FDD UEs, the legacy collision handling rules for the following use cases can be regarded as a starting point for RedCap HD-FDD UEs:

Case 1: For Rel-16 NR half-duplex UEs in TDD CA, when reception of SS/PBCH blocks collides with UL transmission (PUSCH, PUCCH, or PRACH), UL transmission would be dropped as described in section 11.1 of TS 38.213. 
	for a set of symbols of a slot that are indicated to the UE for reception of SS/PBCH blocks in any of multiple serving cells by ssb-PositionsInBurst in SystemInformationBlockType1 or by ssb-PositionsInBurst in ServingCellConfigCommon, when provided to the UE, the UE does not transmit PUSCH, PUCCH, or PRACH in the slot if a transmission would overlap with any symbol from the set of symbols, and the UE does not transmit SRS in the set of symbols of the slot in any of multiple serving cells.


Case 2: For PUSCH Repetition Type B for Rel-16 NR half-duplex UEs in TDD CA, the symbols colliding with SS/PBCH blocks are regarded as invalid which cannot be used for PUSCH Repetition Type B transmission. This rule is specified in section 6.1.2.1 of TS 38.214.
	-
a symbol is considered as an invalid symbol in any of the multiple serving cells for PUSCH repetition Type B transmission if the symbol is indicated to the UE for reception of SS/PBCH blocks in any of the multiple serving cells by ssb-PositionsInBurst in SIB1 or ssb-PositionsInBurst in ServingCellConfigCommon, and

a symbol is considered as an invalid symbol in any of the multiple serving cells for PUSCH repetition Type B transmission with Type 1 or Type 2 configured grant except for the first Type 2 PUSCH transmission (including all repetitions) after activation if the symbol is indicated as downlink by tdd-UL-DL-ConfigurationCommon or tdd-UL-DL-ConfigurationDedicated on the reference cell, or the UE is configured by higher layers to receive PDCCH, PDSCH, or CSI-RS on the reference cell in the symbol.


Case 3: Collision handling rule specified for PUSCH Repetition Type A for Rel-15 NR half-duplex UEs.
	If a UE is scheduled by a DCI format 0_1 to transmit PUSCH over multiple slots, and if tdd-UL-DL-ConfigurationCommon, or tdd-UL-DL-ConfigurationDedicated, indicates that, for a slot from the multiple slots, at least one symbol from a set of symbols where the UE is scheduled PUSCH transmission in the slot is a downlink symbol, the UE does not transmit the PUSCH in the slot.


Above three cases can be taken as a reference for collision handling for RedCap H-FDD UEs.

Proposal 10: The collision handling rules for legacy NR half-duplex UEs can be used as a starting point for RedCap HD-FDD UEs. 
6   Relaxed maximum modulation order
In legacy NR, UE can report the capability parameter pdsch-256QAM-FR1 or pdsch-256QAM-FR2 to indicate whether the UE supports 256QAM modulation scheme for PDSCH for FR1 or FR2. And for FR1, it is mandatory with capability signaling to support 256QAM. For RedCap UEs, support of 256QAM in DL is changed to an optional capability in FR1. Thus, the existing capability parameter pdsch-256QAM-FR1 can be reused to achieve this functionality for RedCap UEs. 
Proposal 11: RedCap can reuse the existing capability parameters of maximum supported modulation order.

In addition, NR MCS index corresponds to modulation order and code rate. The 64QAM MCS tables specified are applicable for all resource allocation cases. So RedCap can reuse NR 64QAM MCS table. The current specifications include a low SE 64QAM MCS table and a high SE 64QAM MCS table which are introduced for URLLC and eMBB respectively. In use cases of RedCap, industrial wireless sensors have high reliability and low latency requirements, e.g. latency of 5~10ms and reliability of 99.99%. And wearables have large data rate requirement of DL 150 Mbps and UL 50 Mbps. Hence, both 64QAM MCS tables can be supported for RedCap UEs. 

Proposal 12: Both the existing low SE 64QAM MCS table and high SE 64QAM table can be reused for the RedCap UEs.

7   Conclusion
Base on the discussions in the previous sections, we have the following observations and proposals:

Observation 1: During initial access, common CORESET dedicated for the RedCap UEs can relieve the RAR congestion problem.

Observation 2: If initial UL BWP configured for normal NR UEs is larger than maximum UE bandwidth of RedCap UEs, dedicated UL BWP for RedCap UEs can guarantee UL transmission within the UE transmission capability.

Observation 3: In FR1, for single layer transmission, 

· 20 MHz maximum UE bandwidth cannot meet 150 Mbps peak data requirement for wearables. 

· 40 MHz maximum UE bandwidth is required if maximum modulation order is limited to 64QAM.

Observation 4: For FR2, if the total bandwidth of SSB and CORESET 0 is larger than the maximum UE bandwidth of RedCap UEs, unnecessary power consumption would be expected if the RedCap UEs need to monitor paging occasion within the frequency range of CORESET 0 and frequently retune to the frequency location of SSB for SSB based synchronization and RRM measurement.

Observation 5:  Considering the reduced number of Rx branches, identification of RedCap UE type during transmission of Msg1 is beneficial for improving network performance.
Observation 6: Transition time specified for legacy NR UEs is smaller than one OFDM symbol in both FR1 and FR2.

Observation 7: The collision handling rules specified for Rel-15 TDD NR UEs and Rel-16 half-duplex UEs in TDD CA cannot be directly reused for RedCap HD-FDD UEs.
Proposal 1: For the RedCap UEs identified by Msg1, common CORESET dedicated for the RedCap UEs can be applied during initial access.
Proposal 2: Dedicated initial UL BWP for RedCap UEs is configured if initial UL BWP configured for normal NR UEs is larger than maximum UE bandwidth of RedCap UEs.

· Size of dedicated initial UL BWP for RedCap UEs is not larger than maximum UE bandwidth of RedCap UEs.

Proposal 3: Maximum bandwidth of an FR1 RedCap UE can optionally support a wider bandwidth up to 40MHz after initial access.

Proposal 4: Initial DL BWP dedicated for RedCap UEs is configured if initial DL BWP configured for normal NR UEs is larger than maximum UE bandwidth of RedCap UEs.

· Size of DL initial BWP dedicated for RedCap UEs is not larger than maximum UE bandwidth of RedCap UEs.

· The initial DL BWP dedicated for RedCap UEs contains the entire bandwidth of CORESET0 and is a truncated version of the initial DL BWP configured for legacy NR UE.

Proposal 5: The size of dedicated DL/UL BWP(s) configured for RedCap UEs should not be larger than the maximum RedCap UE bandwidth.
Proposal 6: For RedCap UEs, further study on BWP switch delay may be needed in RAN4 to evaluate the impact of additional RF retuning delay.
Proposal 7: In Idle mode, dedicated paging occasions are considered for RedCap UEs.

Proposal 8: The optimization of UE capability, high layer parameter and downlink control information may be considered for reduced maximum number of DL MIMO layers.
Proposal 9: Transition time specified in TS38.211 for legacy NR half-duplex UEs can be taken as a baseline value of switching time for RedCap HD-FDD UE.
·  It is up to RAN4 to decide whether to reuse the baseline value or revise it according to the capability of RedCap UEs. 

Proposal 10: The collision handling rules for legacy NR half-duplex UEs can be used as a starting point for RedCap HD-FDD UEs. 
Proposal 11: RedCap can reuse the existing capability parameters of maximum supported modulation order.

Proposal 12: Both the existing low SE 64QAM MCS table and high SE 64QAM table can be reused for the RedCap UEs.
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