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1   Introduction
In RAN#110bis e-meeting, UE BB bandwidth reduction and peak data rate reduction were discussed for Rel-18 RedCap UEs. The relevant agreements are summarized as following [1]:
· 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 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.

· for SIB1 (PDSCH),

· Allow the scheduling of SIB1 to be larger than 5 MHz (as in legacy operation)

· FFS: UE post-FFT buffering “assumption”
· for broadcast OSI (PDSCH),

· Allow the scheduling of broadcast OSI (PDSCH) to be larger than 5 MHz (as in legacy operation)

· 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

· 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

· 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.
· 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.

· 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.

· 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

· For UE BB bandwidth reduction, 
· 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.
In this contribution, we provide further considerations on UE bandwidth reduction and peak data rate reduction issues for Rel-18 RedCap UEs.

2   Discussion 
2.1   UE bandwidth reduction 
Maximum number of PRBs
The maximum number of PRBs that Rel-18 RedCap UEs can process or transmit needs to be down-selected from four options. According to the objective of WID, the Rel-18 RedCap UE is capable of 5MHz BB bandwidth for PDSCH and PUSCH. Hence Option 1 should be precluded since it exceeds 5MHz bandwidth, as shown in Table 1. Further, the evaluation of UE complexity is based on 25 available PRBs for 5MHz bandwidth in TR 38.865. Thus, Option 2 will result in higher UE complexity due to larger number of available PRBs. 

Observation 1: For the maximum number of PRBs that Rel-18 RedCap UEs process or transmit, Option 1 exceeds the maximum bandwidth of 5MHz and Option 2 results in higher UE complexity compared to the evaluation results of TR 38.865.

Table 1: Maximum bandwidth corresponding to different number of PRBs
	Options
	Number of PRBs for 15KHz SCS
	Number of PRBs for 30KHz SCS
	Maximum bandwidth (MHz)

	1
	28
	14
	5.04

	2
	27
	13
	4.86

	3
	25
	12
	4.5

	4
	25
	11
	4.5


Compared to Option 4, Option 3 increases the maximum bandwidth that Rel-18 RedCap UEs can process or transmit to 12 PRBs from 11 PRBs for 30KHz subcarrier spacing. However, since both have the same maximum number of PRBs that UE can process, i.e. 25 PRBs for 15KHz SCS, no additional UE complexity increase is observed for Option 3. Based on UE BB bandwidth of 12 PRBs, the performance of data channels can be improved for DL and UL. Moreover, for broadcast PDSCH configured with more than or equal to 12 PRBs, the UE BB bandwidth of 12 PRBs can reduce processing delay for Rel-18 RedCap UEs. For example, for a SIB1 configured with 48 PRBs in 30KHz SCS, the UE BB bandwidth of 12 PRBs performs four times processing while the UE BB bandwidth of 11 PRBs requires more times processing. Therefore, 12 PRBs for 30KHz SCS is more appropriate for UE BB bandwidth reduction of PDSCH and PUSCH.
Observation 2: For the maximum number of PRBs that Rel-18 RedCap UEs process or transmit, compared to Option 4, Option 3 can provide better PDSCH and PUSCH performance, reduce processing delay for broadcast PDSCH with more than or equal to 12 PRBs in 30KHz SCS and does not have additional UE complexity increase.
Proposal 1: 25 PRBs for 15 kHz SCS and 12 PRBs for 30 kHz SCS can be adopted for the maximum number of PRBs that Rel-18 RedCap UEs process or transmit.

UE post-FFT data buffering
According to the description in TR 38.865, BW3 may have different degrees of impacts on the post-FFT data buffering depending on the scheduling aspects. This implies that BW3 may have different degrees of post-FFT data buffering size. Thus, the following two options can be down-selected for Rel-18 RedCap UEs:
· Option 1: 5MHz bandwidth for PDSCH post-FFT data buffering
· Option 2: 20MHz bandwidth for PDSCH post-FFT data buffering

Based on UE complexity evaluation, the average complexity reduction is around 8% for Option 1 and 7% for Option 2 compared to Rel-17 RedCap UEs for FD-FDD 1Rx. So Option 1 can provide lower UE complexity for UE BB bandwidth reduction of PDSCH and PUSCH. Whereas, if a broadcast PDSCH (e.g. SIB1, other SIB, RAR or paging message) is configured with bandwidth more than 5MHz, the Rel-18 RedCap UE cannot receive the entire PDSCH by one time based on Option 1. This will lead to a significant performance loss on coverage. In addition, since the Rel-18 RedCap UE does not know the resource assignment of the PDSCH before successfully decoding the DCI, the UE cannot determine which resources need to be buffered within 20MHz bandwidth. 

Observation 3: For UE BB bandwidth reduction, BW3 may have different degrees of post-FFT data buffering size which is up to 20MHz based on the description in TR 38.865.
Observation 4: For UE BB bandwidth reduction, 5MHz post-FFT data buffering bandwidth has 1% additional average complexity reduction compared to 20MHz post-FFT data buffering bandwidth.
Observation 5: For UE BB bandwidth reduction, 5MHz post-FFT data buffering bandwidth has the issues of incomplete PDSCH reception and PDSCH frequency location acquisition.

For Option 2, a Rel-18 RedCap UE can receive and buffer PDSCH post-FFT data with up to 20MHz bandwidth. Based on this assumption, for a PDSCH bandwidth of more than 5MHz, the Rel-18 RedCap UE can buffer the entire PDSCH and process the PDSCH with multiple times. And then the UE achieves the soft combining of the PDSCH. Thus, the coverage performance can be guaranteed for the broadcast PDSCH with bandwidth more than 5MHz. On the other hand, before DCI decoding, the Rel-18 RedCap UE can buffer the post-FFT data with 20MHz bandwidth to obtain PDSCH frequency domain resource later. So 20MHz bandwidth post-FFT buffering can avoid some issues caused by 5MHz bandwidth post-FFT buffering. However, since multi times of processing are performed by UE for a PDSCH with bandwidth more than 5MHz, the corresponding processing latency will be increased. This impact could be resolved by the existing technologies or implementation. For example, in the connected mode, the gNB can ensure that the PDSCH bandwidth is not more than 5MHz for Rel-18 Redcap UEs. And in idle mode, early identification can assist the gNB to configure the appropriate Msg4. Moreover, no timeline relaxing requirement is supported for Rel-18 further UE complexity reduction. Therefore, additional processing latency enhancement does not need to be considered for the 20MHz post-FFT data buffering. The gNB can perform the scheduling of PDSCH and PUSCH for Rel-18 RedCap UEs without considering the processing latency.

Observation 6: For UE BB bandwidth reduction, 20MHz post-FFT data buffering bandwidth may increase processing latency for PDSCH bandwidth larger than 5MHz. The relevant impact could be resolved by the existing technologies or implementation and no timeline relaxing is required.
Based on the above analysis, 20MHz bandwidth for PDSCH post-FFT data buffering also can be considered Therefore, Option 2 could be assumed for Rel-18 RedCap UEs. 

Proposal 2: For UE BB bandwidth reduction, 20MHz bandwidth for PDSCH post-FFT data buffering could be accepted for Rel-18 RedCap UEs and additional processing timeline enhancement does not need to be considered. 

Scheduling bandwidth of Msg2 and Paging
For, Msg2 and Paging, it is discussed whether or not to restrict the scheduling of the PDSCH to be within 5MHz bandwidth. In our views, to avoid the impact on legacy, the maximum bandwidth of the broadcast PDSCH scheduled for both Rel-18 RedCap UEs and legacy UEs should not be reduced to 5MHz. If the UE post-FFT data buffering with 20MHz bandwidth is assumed, the PDSCH with bandwidth more than 5MHz can be fully received and processed by Rel-18 RedCap UEs. 

For paging channel, the increased UE processing latency does not cause a timeline impact since ACK/NACK feedback is not required. Furthermore, a pagingRecordList indicates the PagingUE-Identity containing one or more UEs. Then, the gNB could transmit a Paging channel with less than 5MHz bandwidth only for Rel-18 RedCap UEs. It is up to gNB implementation.

In Msg2, the payload size is usually small, and so large bandwidth is less configured. For a large size of RAR payload multiplexing multiple UEs, it still provides a good coverage performance that the gNB configures a transmission bandwidth of 5MHz. Also, the payload size could be reduced by the existing technologies (e.g. scaling factor, power enhancement) to avoid that the excessive bandwidth is used for Msg2. Further, even if the bandwidth of Msg2 is configured with more than 5MHz, the Rel-18 UE can receive the entire PDSCH and process the PDSCH with multiple times. Correspondingly, the appropriate scheduling delay of Msg3 could be indicated by the existing TDRA in Msg2. It is up to gNB implementation. 
Observation 7: For UE BB bandwidth reduction, the Paging with bandwidth more than 5MHz can be fully received and processed if the post-FFT buffering with 20MHz bandwidth is assumed for Rel-18 RedCap UEs.

Observation 8: For UE BB bandwidth reduction, the appropriate Msg2 configuration can be achieved by gNB implementation if the post-FFT buffering with 20MHz bandwidth is assumed for Rel-18 RedCap UEs.
Proposal 3: For Msg2 and Paging, allow the scheduling bandwidth to be larger than 5 MHz.
For Msg4, the gNB can configure the PDSCH with bandwidth less than 5MHz for the Rel-18 RedCap UE if the UE is early identified in Msg1 or Msg3. After initial access, for UE-specific PDSCH, the maximum scheduling bandwidth can be restricted to 5MHz bandwidth for Rel-18 RedCap UEs. 

Regarding the frequency domain span of PDSCH and PUSCH, in TR 38.865, it is assumed that the resource allocation spans a bandwidth of maximum 5MHz for BW3. And 25 contiguous PRBs for 15KHz SCS and 11/12 contiguous PRBs for 30KHz SCS are assumed to fit within the 5 MHz, as shown below. 

	In the study, the main UE bandwidth reduction options considered for FR1 are as follows:

-
Option BW1: Both RF and BB bandwidths are 5 MHz for UL and DL.

-
Option BW2 (optionally considered for evaluations): 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. The other physical channels and signals are still allowed to use a BWP up to the 20 MHz maximum UE RF+BB bandwidth.

For the above bandwidth reduction options, the following aspects are considered:

-
The resource allocation spans a bandwidth of maximum 5 MHz.

-
The same option is used for UL and DL.

-
The same option is used for idle/inactive and connected mode.

-
Note: As part of study of above options, it is not precluded to indicate that an observation is relevant for UL only or DL only.

-
For 15 kHz SCS, 25 contiguous RBs are assumed to fit within the 5 MHz.

-
For 30 kHz SCS, 11 contiguous RBs are assumed to fit within the 5 MHz.

-
Note: For 30 kHz SCS, 12 contiguous RBs are also optionally studied.


In addition, no performance benefit is observed for discontinuous PDSCH resource exceeding 5MHz bandwidth. Therefore, for Msg4, UE-specific PDSCH, the maximum bandwidth of 5MHz should be physically contiguous for Rel-18 RedCap UEs. 

Proposal 4: For Msg4 and UE-specific PDSCH, a physically contiguous bandwidth of maximum 5MHz is configured for Rel-18 RedCap UEs.
Scheduling bandwidth of PUSCH

Due to UE BB bandwidth reduction, the Rel-18 RedCap UE cannot transmit a PUSCH exceeding 5MHz bandwidth. It has been agreed that a Rel-18 RedCap 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. Then, the similar conclusion should also be adopted for PUSCH of Msg3. If the Msg3 bandwidth greater than 5MHz is indicated, the Rel-18 RedCap UE will fail to transmit the Msg3. In this case, the UE could perform initial access again. However, due to small payload size of Msg3, the gNB usually does not configure a larger transmission bandwidth than 5MHz.

Proposal 5: A Rel-18 RedCap UE is not expected to receive an UL grant in Msg2 with Msg3 resource allocation spanning a bandwidth of more than ~5 MHz per slot or per hop.
Frequency domain resource assignment
In a BWP up to 20MHz, the scheduling bandwidth of PDSCH and PUSCH is restricted to be within 5 MHz for a Rel-18 RedCap UE. Some companies consider that the frequency domain resource of PDSCH/PUSCH is assigned based on 5MHz instead of BWP bandwidth. In our views, although the PDSCH/PUSCH bandwidth does not exceed 5MHz, the frequency domain resource of the PDSCH/PUSCH can be assigned within a flexible 5MHz bandwidth of a BWP. Therefore, the FDRA of PDSCH/PUSCH should be indicated based on BWP bandwidth up to 20MHz.
Proposal 6: For UE BB bandwidth reduction, the FDRA of PDSCH/PUSCH within 5MHz should be indicated based on BWP bandwidth up to 20MHz.
Initial BWP

In the WID, the physical channels and signals except PDSCH and PUSCH are allowed to use a BWP up to 20MHz maximum UE bandwidth. For broadcast PDSCH, the Rel-18 RedCap UE could guarantee the coverage performance in a BWP with up to 20MHz bandwidth via implementation. For UE-specific PDSCH, the Rel-18 RedCap UE can receive and process data within 5MHz of a BWP. For PUSCH, the Rel-18 RedCap UE is not expected to transmit data when scheduling bandwidth is more than 5MHz. Therefore, Rel-18 RedCap UEs can reuse Rel-17 framework on initial BWP and share the same separate initial DL/UL BWP as Rel-17 RedCap UEs. An additional separate initial BWP is not required for Rel-18 RedCap UEs.

Proposal 7: An additional separate initial BWP is not required for Rel-18 RedCap UEs.
Early identification
Regarding early indication, it is considered whether it can be the same as and/or separate from the early indication for Rel-17 RedCap. If the same early indication is applied for both Rel-17 and Rel-18 RedCap UEs, 

· For downlink, the gNB may configure Msg4 with bandwidth more than 5MHz for Rel-18 RedCap UEs during initial access. In this case, for the Rel-18 RedCap UE with 5MHz bandwidth post-FFT buffering, the Msg4 performance will degrade due to incomplete PDSCH reception. And for the Rel-18 RedCap UE with 20MHz bandwidth post-FFT buffering, UE processing latency will increase.
· For uplink, the gNB may transmit a UL grant scheduling PUSCH with bandwidth more than 5MHz for Rel-18 RedCap UEs before capability report, which causes the UE failing to transmit the PUSCH.

Hence, a separate early identification of Rel-18 RedCap UEs is necessary to allocate appropriate PDSCH and PUSCH bandwidth. 

Observation 9: If the same early indication is applied for both Rel-17 and Rel-18 RedCap UEs, 
· For DL, Msg4 may be configured with bandwidth more than 5MHz for Rel-18 RedCap UEs, which causes coverage performance loss for 5MHz bandwidth post-FFT buffering and UE processing latency increase for 20MHz bandwidth post-FFT buffering.

· For UL, PUSCH may be configured with bandwidth more than 5MHz for Rel-18 RedCap UEs before gNB acquires the UE capability, which causes PUSCH transmission failure. 

Furthermore, it can be discussed whether Rel-18 RedCap UE is identified early based on Msg1 or Msg3. If early identification is performed in Msg1, the gNB can configure Msg2/3/4/5 less than 5MHz for Rel-18 RedCap UEs. Whereas, Msg1 identification will further result in segmentation of the RACH resources which leads to potential reduction in PRACH user capacity and impacts on both Rel-18 RedCap and legacy UEs. If early identification is supported in Msg3, the bandwidth of Msg2 and Msg3 may be more than 5MHz. However, for Msg2, the coverage performance could be guaranteed for the Rel-18 RedCap UE with 20MHz bandwidth post-FFT buffering. For Msg3, the payload size is small and the probability that the corresponding bandwidth is configured with more than 5 MHz is low for a UE. Also, it is acceptable to restrict the Msg3 bandwidth to be within 5MHz. Therefore, the early identification in Msg3 is more appropriate for Rel-18 RedCap UEs. And the details can further be discussed by RAN2.

Observation 10: For Msg3, the payload size is small and the probability that the corresponding bandwidth is configured with more than 5 MHz is low for a UE. 
Proposal 8: A separate early identification of Rel-18 RedCap UEs is necessary to allocate appropriate PDSCH and PUSCH bandwidth.

· Msg3 identification could be mandatory capability.
2.2   Peak data rate reduction

The relaxed minimum constraint
In last meeting, it is agreed to support UE peak data rate reduction at least as an add-on to UE BB bandwidth reduction. Then, the value of the relaxed minimum constraint of vLayers·Qm·f needs to be further discussed. For a UE, the peak data rate is dependent on the value of vLayers·Qm·f which is derived from the capabilities of vLayers, Qm and f. And the maximum TBS that the UE can handle is restricted by the peak data rate. Table 2 shows the peak data rate and the corresponding maximum TBS on different values of vLayers·Qm·f for PDSCH if the add-on feature is configured. 

Table 2. Peak data rate based on add-on feature (DL)
	Value of vLayers·Qm·f
	Possible capability report
	Subcarrier spacing and Bandwidth
	Peak data rate（Mbps）
	 The maximum TBS handled by the UE (bits)

	
	Modulation Order
Qm
	Number of layers

vLayers
	Scaling factor

f
	
	
	

	16
	8
	2
	1
	15 KHz, 25 PRBs
	53.5
	~ 53500

	
	
	
	
	30 KHz, 12 PRBs
	51.4
	~ 25700

	4
	4
	1
	1
	15 KHz, 25 PRBs
	13.4
	~ 13400

	
	
	
	
	30 KHz, 12 PRBs
	12.8
	~ 6400

	3.2
	4
	1
	0.8
	15 KHz, 25 PRBs
	10.7
	~ 10700

	
	
	
	
	30 KHz, 12 PRBs
	10.3
	~ 5150

	3
	4
	1
	0.75
	15 KHz, 25 PRBs
	10.1
	~ 10100

	
	
	
	
	30 KHz, 12 PRBs
	9.6
	~ 4800

	2.4
	6
	1
	0.4
	15 KHz, 25 PRBs
	8.0
	~ 8000

	
	
	
	
	30 KHz, 12 PRBs
	7.7
	~ 3850

	2
	2
	1
	1
	15 KHz, 25 PRBs
	6.7
	~ 6700

	
	
	
	
	30 KHz, 12 PRBs
	6.4
	~ 3200

	1.6
	2
	1
	0.8
	15 KHz, 25 PRBs
	5.4
	~ 5400

	
	
	
	
	30 KHz, 12 PRBs
	5.1
	~ 2550


From Table 2, to guarantee the DL peak data rate of 10 Mbps, the minimum constraint of vLayers·Qm·f could be relaxed to 3, i.e. vLayers·Qm·f ≥3 for Rel-18 RedCap UEs. Whereas, if the UE peak data rate is reduced to 10 Mbps from 13.4 Mbps for PDSCH, the complexity reduction provided by PR1 is quite limited and this feature seems not meaningful for further UE complexity reduction. In our understanding, the target peak data rate of 10 Mbps is not mandatory for all Rel-18 RedCap UEs. For some low end UEs, the requirement for the peak data rate could be lower. The similar understanding can be observed for Rel-17 RedCap UEs. For example, according to the description related to use case requirements in TR 38.875, smart wearable application can be up to 150 Mbps for downlink and up to 50 Mbps for uplink. However, only some high-end UEs can meet this requirement of peak data rate. And this does not mean that the low-end UEs (e.g. 1Rx antennas or 64QAM) are precluded. 
Observation 11: If the DL peak data rate is reduced to 10 Mbps from 13.4 Mbps, the complexity reduction is quite limited for Rel-18 RedCap UEs. 

Observation 12: Similar to the statements of Rel-17 RedCap UEs, the peak data rate of 10 Mbps could not be mandatory for all Rel-18 RedCap UEs. 
Therefore, the peak data rate of low end Rel-18 RedCap UEs could be reduced to less than 10Mbps. Consequently, the minimum constraint of vLayers·Qm·f could be further relaxed. Considering that the TBS of SI is supported up to 2976 bits, the DL maximum TBS that a Rel-18 RedCap UE can handle should not be less than this number of bits for both 15KHz SCS and 30KHz SCS. Hence, according to Table 2, the minimum constraint vLayers·Qm·f ≥ 4 can be relaxed to vLayers·Qm·f ≥ 2. Based on this constraint, the peak data rate of low end UE is more aligned with the industrial sensors requirements and more complexity reduction is achieved. 

Proposal 9: For an add-on of peak data rate reduction, the constraint vLayers·Qm·f ≥ 4 could be relaxed to vLayers·Qm·f ≥ 2.
Capability report
In the current specifications, the descriptions and values of vLayers, Qm and f are given as following:
· vLayers: The maximum number of layers supported by UE. 

· The values of 1 or 2 for downlink and 1 for uplink, wherein the DL maximum number of layers is reported via the parameter maxNumberMIMO-LayersPDSCH.

· Qm: The maximum modulation order applied for peak data rate calculation. `
· The values of 1, 2, 4, 6 or 8 which is reported by the UE capability parameter supportedModulationOrderDL for DL and supportedModulationOrderUL for UL. 
· f: 0.4, 0.75, 0.8, 1. 
· The value of f can be given by the UE capability parameter scalingFactor. 
The value of vLayers·Qm·f is derived from the capabilities of vLayers, Qm and f that the UE reports. For the Rel-18 RedCap UEs with vLayers·Qm·f = 2, Qm =2 and f=1 are reported for 1Rx antenna and Qm =1 and f=1 are reported for 2Rx antennas. For a high end UE, larger number of layers and/or modulation order are reported to support higher peak data rate. 

Proposal 10: Peak data rate reduction can be reported by the existing capability parameters vLayers, Qm and f.
Standalone feature
The purpose of peak data rate reduction is to further reduce UE complexity. Whereas, compared with UE BB bandwidth reduction, the complexity reduction provided by peak data rate reduction is much smaller for a UE. If UE peak data rate reduction is supported as a standalone feature, the types of terminal products will be further differentiated. Correspondingly, additional type of hardware is required to support the standalone peak data rate reduction. Considering that there is already Rel-17 RedCap UE with in the market and Rel-18 RedCap UE also would be supported with lower complexity, it is not necessary to introduce the additional RedCap UE with standalone PR1 to fragment the market. 
Proposal 11: UE peak data rate reduction is not supported as a standalone feature.
3   Conclusion
Base on the analysis in the previous sections, we have the following observations and proposals:

Observation 1: For the maximum number of PRBs that Rel-18 RedCap UEs process or transmit, Option 1 exceeds the maximum bandwidth of 5MHz and Option 2 results in higher UE complexity compared to the evaluation results of TR 38.865.

Observation 2: For the maximum number of PRBs that Rel-18 RedCap UEs process or transmit, compared to Option 4, Option 3 can provide better PDSCH and PUSCH performance, reduce processing delay for broadcast PDSCH with more than or equal to 12 PRBs in 30KHz SCS and does not have additional UE complexity increase.

Observation 3: For UE BB bandwidth reduction, BW3 may have different degrees of post-FFT data buffering size which is up to 20MHz based on the description in TR 38.865.
Observation 4: For UE BB bandwidth reduction, 5MHz post-FFT data buffering bandwidth has 1% additional average complexity reduction compared to 20MHz post-FFT data buffering bandwidth.
Observation 5: For UE BB bandwidth reduction, 5MHz post-FFT data buffering bandwidth has the issues of incomplete PDSCH reception and PDSCH frequency location acquisition.

Observation 6: For UE BB bandwidth reduction, 20MHz post-FFT data buffering bandwidth may increase processing latency for PDSCH bandwidth larger than 5MHz. The relevant impact could be resolved by the existing technologies or implementation and no timeline relaxing is required.
Observation 7: For UE BB bandwidth reduction, the Paging with bandwidth more than 5MHz can be fully received and processed if the post-FFT buffering with 20MHz bandwidth is assumed for Rel-18 RedCap UEs.

Observation 8: For UE BB bandwidth reduction, the appropriate Msg2 configuration can be achieved by gNB implementation if the post-FFT buffering with 20MHz bandwidth is assumed for Rel-18 RedCap UEs.
Observation 9: If the same early indication is applied for both Rel-17 and Rel-18 RedCap UEs, 
· For DL, Msg4 may be configured with bandwidth more than 5MHz for Rel-18 RedCap UEs, which causes coverage performance loss for 5MHz bandwidth post-FFT buffering and UE processing latency increase for 20MHz bandwidth post-FFT buffering.

· For UL, PUSCH may be configured with bandwidth more than 5MHz for Rel-18 RedCap UEs before gNB acquires the UE capability, which causes PUSCH transmission failure. 

Observation 10: For Msg3, the payload size is small and the probability that the corresponding bandwidth is configured with more than 5 MHz is low for a UE. 
Observation 11: If the DL peak data rate is reduced to 10 Mbps from 13.4 Mbps, the complexity reduction is quite limited for Rel-18 RedCap UEs. 

Observation 12: Similar to the statements of Rel-17 RedCap UEs, the peak data rate of 10 Mbps could not be mandatory for all Rel-18 RedCap UEs. 
Proposal 1: 25 PRBs for 15 kHz SCS and 12 PRBs for 30 kHz SCS can be adopted for the maximum number of PRBs that Rel-18 RedCap UEs process or transmit.

Proposal 2: For UE BB bandwidth reduction, 20MHz bandwidth for PDSCH post-FFT data buffering could be accepted for Rel-18 RedCap UEs and additional processing timeline enhancement does not need to be considered. 

Proposal 3: For Msg2 and Paging, allow the scheduling bandwidth to be larger than 5 MHz.
Proposal 4: For Msg4 and UE-specific PDSCH, a physically contiguous bandwidth of maximum 5MHz is configured for Rel-18 RedCap UEs.
Proposal 5: A Rel-18 RedCap UE is not expected to receive an UL grant in Msg2 with Msg3 resource allocation spanning a bandwidth of more than ~5 MHz per slot or per hop.
Proposal 6: For UE BB bandwidth reduction, the FDRA of PDSCH/PUSCH within 5MHz should be indicated based on BWP bandwidth up to 20MHz.
Proposal 7: An additional separate initial BWP is not required for Rel-18 RedCap UEs.
Proposal 8: A separate early identification of Rel-18 RedCap UEs is necessary to allocate appropriate PDSCH and PUSCH bandwidth.

· Msg3 identification could be mandatory capability.
Proposal 9: For an add-on of peak data rate reduction, the constraint vLayers·Qm·f ≥ 4 could be relaxed to vLayers·Qm·f ≥ 2.
Proposal 10: Peak data rate reduction can be reported by the existing capability parameters vLayers, Qm and f.
Proposal 11: UE peak data rate reduction is not supported as a standalone feature.
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