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1. [bookmark: _Toc120549591]Introduction
In RAN1#102-e, the following agreements related to UE complexity reduction are made [1],
Agreements:
· For RedCap UEs in FR1,
· The baseline UE bandwidth capability is 20 MHz, which can be assumed during the initial access procedure. 
· Discuss further by email whether there is an issue or a necessity in achieving up to 150Mbps assuming a 20MHz and rank 1 transmission.
Agreements:
· For the purpose of evaluation, the UE processing time in terms of N1/N2 can be assumed to be doubled compared to those of capability #1, i.e.,
· N1 = 16, 20, 34, and 40 symbols for 15, 30, 60, and 120 kHz SCS (assuming only front-loaded DMRS)
· N2 = 20, 24, 46, and 72 symbols for 15, 30, 60, and 120 kHz SCS
Agreements:
· For FR1 DL, study relaxation of maximum mandatory modulation to 64QAM instead of 256QAM.
· For FR1 UL, study relaxation of maximum mandatory modulation to 16QAM instead of 64QAM.
· For FR2 DL, study relaxation of maximum mandatory modulation to 16QAM instead of 64QAM.
· For FR2 UL, study relaxation of maximum mandatory modulation to 16QAM instead of 64QAM.
· Restriction to 1 or 2 MIMO layers in DL can be studied.
· No TBS restriction is considered in this SI beyond the implicit TBS restrictions resulting from reduced UE bandwidth or reduced number of MIMO layers.
Agreements:
· For the baseline UE bandwidth capability of RedCap UEs, the same maximum UE bandwidth in a band applies to both RF and baseband.
· This maximum UE bandwidth applies to both data and control channels.
· This maximum UE bandwidth is assumed for both DL and UL.
· Complexity analyses with other mixes of bandwidths are not precluded.
And the related agreements in RAN1#101e are as following,
Agreements: 
· For FR1, study at least 20MHz maximum UE bandwidth at least for initial access
· Other bandwidths FFS
· For FR2, study 50MHz and 100 MHz maximum UE bandwidth at least for initial access 
· Other bandwidths FFS
Agreements:
· Cost/complexity breakdowns can be separate for FR1 and FR2 if found beneficial.
· For FR1, study two antenna configurations for RedCap UEs, namely 1Rx/1Tx and 2Rx/1Tx.
· For FR2, study two antenna configurations for RedCap UEs, namely 1Rx/1Tx and 2Rx/1Tx.
· Study HD-FDD operation Type A and Type B (as defined in LTE) in RAN1, where study of Type A is prioritized.
Agreements:
· For UE complexity reduction through relaxed UE processing time, study a more relaxed UE processing time in terms of N1/N2 compared to capability #1.
 
 
In this contribution, considerations on UE complexity reduction features and related specs influences are discussed and proposals are given.
2. Discussion on UE complexity reduction features
In this section, some of the potential UE complexity reduction features and related RAN1 aspects are discussed.
1 
2 
Reduced number of UE Rx/Tx antennas
According to the agreements, the reference antenna configuration for evaluation of cost/complexity reduction is
· For FR1 FDD: 2Rx/1Tx
· For FR1 TDD: 4Rx/1Tx
· For FR2: 2Rx/1Tx
And the studied antenna configurations for RedCap UEs are,
· For FR1, study two antenna configurations for RedCap UEs, namely 1Rx/1Tx and 2Rx/1Tx.
· For FR2, study two antenna configurations for RedCap UEs, namely 1Rx/1Tx and 2Rx/1Tx.
Here we will analyze the performance impacts, coexistence and specification impacts for reduced number of UE Rx/Tx antennas.
Performance impacts
The number of Tx antennas is the same as reference configuration, which means the uplink coverage of RedCap UEs will be comparable with reference UE devices. While the Rx antennas number is reduced from 4Rx to 2Rx, even to 1Rx for downlink. The performance loss for PDCCH is evaluated by LLS for aggregation level 16 and 4 with simulation parameters listed in Appendix, as shown in Figure.1 and Figure.2. 


Figure.1 Demodulation performance of different Rx numbers for AL=16


Figure.2 Demodulation performance of different Rx numbers for AL=4
The required SNR values of PDCCH 1% BLER for AL=16 and AL=4 with different numbers of Rx antennas are listed in Table.1
Table 1. Required SNR values for PDCCH at BLER 1%
	SNR@1% BLER(dB)
	Number of Rx

	Aggregation levels
	4Rx
	2Rx
	1Rx

	AL=16
	-11.33
	-8.4
	-4.77

	AL=4
	-5.91
	-1.98
	2.61



For AL=16, which means the UE is at cell edge, the performance loss of PDCCH from 4Rx to 2Rx is 2.9dB, and from 2Rx to 1Rx is 3.63dB. Therefore, if 1Rx/1Tx is adopted for RedCap UEs, the PDCCH coverage will be 6.56dB smaller than normal NR devices with 4Rx. For UEs using AL=4, the performance loss will be even higher from 4Rx to 1Rx, e.g. 8.52dB. 
Observation 1. If 1Rx is used for RedCap devices, the coverage loss of PDCCH will be 6.56dB for AL=16, and 8.52dB for AL=4 comparing to 4Rx.
Apparently, other channels such as PBCH, PDSCH will also suffer from the receive diversity loss due to less Rx number. It will need large amount of network resources to compensate for potential coverage reduction, so we prefer 2Rx to be higher priority than 1Rx.
Proposal 1. For study of RedCap UEs, 2Rx/1Tx has high priority than 1Rx/1Tx.
Analysis of coexistence with legacy UEs
For common broadcast channels, such as common PDCCH, PDSCH with system information, etc. the determination of ALs and MCS will take the cell coverage and served UE types into consideration. For current network deployment, the network may choose the AL or MCS to match the normal eMBB/URLLC devices, when RedCap devices coexistence with eMBB/URLLC devices in the same cell, the broadcast information may not be correctly recepted by RedCap devices in cell edge, since they use less Rx number to receive. To ensure the coverage performance of both the normal devices and RedCap devices, gNB can,
· Considering the existence of RedCap devices, choose larger ALs or lower MCS. In this case, no matter whether there are RedCap devices to be served, more resources are used. Therefore, if the network can recogonize the RedCap devices early, such as by Msg.1 or Msg.3, unnecessary resource waste can be avoided.
· Introduce additional enhancement for RedCap devices to make sure correct transmission. For example, additional repetitions are available for RedCap besides the normal transmision for eMBB/URLLC. 
· Configure separate BWP for RedCap devices. In the separate BWP, scheduling parameters are mostly considering the RedCap capability. Such as MCSs and ALs determination, K1/K2 values, initial BWP bandwidth before RRC connected can match the capability of RedCap devices.
Observation 2: To ensure the RedCap UEs with reduced Rx/Tx antennas can coexistence with eMBB/URLLC devices, the following options can be considered,
· Conservative data transmission schemes are used for initial scheduling.
· Introduce additional enhancement, such as repetitions for RedCap devices.
· Separate BWPs are configured for RedCap and normal devices.

Specification impacts
As shown in Table.1, smaller number of Rx chains will result in demodulation performance loss for PDCCH, and also for all the other physical downlink channels. Then the coverage of such channels will be affected. Depending on the evaluation results in coverage recovery agenda for different scenarios, if the performance loss for downlink channels make them poor than the target coverage performance, which may be the bottleneck channel for reference NR or a target MPL/MCL/MIL, coverage enhancement design will be needed for such channels.

UE Bandwidth reduction
According to the agreements, 20MHz maximum UE bandwidth will be studied for FR1, and 50MHz, 100 MHz maximum UE bandwidth will be studied for FR2. Here we analyze the performance impacts, conexistence impacts and specification impacts for UE bandwidth reduction.
Performance impacts
For FR1, with 20MHz maximum UE bandwidth, all the CORESET#0 configurations can be supported and the initial access procedure such as type0-PDCCH monitoring, SIB1 scheduling can be reused for FR1, since the initial DL BWP can be the same with normal NR devices. 
While for FR2, the maximum supported bandwidth of CORESET#0 configuration is 69.12MHz, so if the maximum UE bandwidth of 50MHz is adopted, 16 CCEs cannot be supported for all the cases except SCS combination of {120, 60}(KHz) & multiplexing pattern1, as shown in Table 2. And there is even no supported CORESET#0 configuration for SCS combination of {240,60} and {240,120}, multiplexing 1. Apparently, the coverage of type0-PDCCH will be reduced due to less support of high aggregation levels.
Table 2. Bandwidth of CORESET#0 for different SCS combinations for FR2
	SCS of {SSB, Type0-PDCCH}(KHz)
	Multiplexing pattern
	Maximum CORESET#0 size configuration, RB*OFDM symbol.
	Maximum Bandwidth of CORESET#0 (MHz)
	Maximum ALs supported
	Maximum ALs supported for 50MHz

	{120,60}
	Pattern1
	96*2
	69.12
	16CCE*2 
	16CCE *1+ 8CCE*1

	
	pattern2
	96*1
	69.12
	16CCE*1
	8CCE*1

	{120,120}
	pattern1
	48*2
	69.12
	16CCE*1
	8CCE*1

	
	pattern3
	48*2
	69.12
	16CCE*1
	8CCE*1

	{240,60}
	pattern1
	96*2
	69.12
	16CCE*2
	No support

	{240,120}
	pattern1
	48*2
	69.12
	16CCE*1
	No support

	
	pattern2
	48*1
	69.12
	8CCE*1
	4CCE*1


Therefore, enhancements are needed to compensate for potential PDCCH coverage reduction if 50MHz maximum UE bandwidth is supported for initial access. And limiting the supported SCS combinations can also be considered for FR2 to reduce both the specification and UE complexity.
Proposal 2. Enhancements are needed to compensate for potential PDCCH coverage reduction if FR2 50MHz maximum UE bandwidth is supported for initial access.
Proposal 3. Limiting the supported SCS combinations can be considered for FR2.

Analysis of coexistence with legacy UEs
Although bandwith of CORESET#0 is limited to be smaller than 20MHz, it is possible for gNB to reconfigure a larger initial DL BWP and intial UL BWP for eMBB/URLLC devices. For larger initial DL BWP, since the frequency domain resource allocation in fallback DCI format size 1_0 is based on CORESET#0, downlink scheduling will be limited to CORESET#0 during initial access no matter for normal devices or RedCap devices. 
However this is not the case for uplink, if a larger initial BWP is configured in SIB1, for the frequency domain resource allocation,  is the size of initial UL BWP for DCI format 0_0 in common search space, then it is possible that the scheduling of msg.3 is outside the maximum bandwidth of RedCap device. In addition, when 8 FDMed RACH occasions are configured for eMBB/URLLC devices, as mentioned in [2], PRACH occasions for specific SSB indexes may be out of RedCap UEs’ maximum bandwidth. Both the possible scheduling and PRACH occasion outside of RedCap UEs’ bandwidth will lead to failure access of such devices.
In this case, gNB can configure separate SIB1 for RedCap devices, in the separate SIB1, gNB will ensure a matching configuration, and it can also configure a separate initial UL BWP whose bandwidth is within the maximum bandwidth of RedCap devices to solve above problems.
Proposal 4. Separate SIB1 for RedCap devices can be configured to solve coexistence problems.
Proposal 5. Separate UL BWP for RedCap devices can be configured to solve coexistence problems.
Specification impacts
The first specification impact is coverage enhancement related designs for PDCCH channel. As shown in section 2.2.1, with 50MHz maximum UE banddwidth, 16CCEs cannot be supported for most cases. Therefore, if AL=16CCEs is needed to meet the coverage performance, schemes for CORESET#0 to realize 16CCEs with maximum of 50MHz bandwidth is desired. 
The second specification impact is related to the coexistence problems. To ensure that the scheduling of PUSCH or PRACH resources for RedCap devices is limited to their maximum bandwidth, separate SIB1 can be transmitted by the gNB for RedCap devices.
Relaxed UE processing time
According to the agreements, a more relaxed UE processing time in terms of N1/N2 compared to capability #1 can be studied, and this will result in larger K1 and K2 values. This section will analyze the related impacts.
0. Performance impacts
With relaxed UE processing time for N1/N2, RedCap UEs will need more time to process PDSCH and prepare PUSCH, and larger K1 and K2 values for downlink feedback or uplink scheduling will be used for RedCap devices. As a result, U-plane latency will be larger for devices with such relaxed capability.
0. Analysis of coexistence with legacy UEs
Since K1 and K2 values can be configured UE specifically with more flexibility after UE connection, coexistence issues here are mainly for UE before RRC connection.
For uplink scheduling of msg.3, if gNB schedules a PUSCH with K2 values smaller than RedCap processing capability, RedCap devices will fail on the random access. To avoid such problem, gNB needs to pick larger K2 values when RedCap devices and eMBB/URLLC devices share the same access procedure, resulting in larger delay for normal UEs.
Similar problems exist for HARQ feedback of Msg.4. If identification of RedCap devices is later than Msg.4, the gNB may allocate a K1 that is not enough for RedCap UE’s PDSCH processing, which may result in unnecessary retransmission of msg.4.
Early identification of RedCap device can solve such problems, then gNB can choose larger K1/K2 values if above procedures are shared for RedCap and normal devices. gNB can also use separate resources, e.g. separate BWP to serve RedCap devices, and the scheduling time is more relaxed on the separate resources.
Observation 3: with relaxed UE processing time, the K2 value for Msg.3 and K1 value for HARQ indication of Msg.4 is possible to be smaller than the RedCap UE’s processing capability, when coexistence with normal devices.
Proposal 6: Early identification of RedCap devices is supported.
0. Specification impacts
For UE specific configuration, flexible candidate K1 and K2 values can be RRC configured, while for PDSCH scheduled by DCI format 1_0, the PDSCH-to-HARQ-timing-indicator field values in DCI map to {1, 2, 3, 4, 5, 6, 7, 8}, which is less flexible. If a more relaxed N1 values is defined for RedCap UEs, the predefined PDSCH-to-HARQ-timing candidate values may need update.
Similar cases exist for PUSCH scheduling with default PUSCH time domain resource allocation A, where the indicated K2 valued in DCI is determined by a predefined table, such as Table 6.1.2.1.1-2 in TS 38.214. And for the first transmission of PUSCH scheduled by the RAR, additional subcarrier spacing specific slot delay value Δ is applied in addition to the K2 value. Therefore, if larger N2 is introduced, the default table of PUSCH time domain resource allocation A and the additional slot delay value Δ for RAR scheduled transmission need to be further checked to support efficient candidate values for uplink scheduling.
Proposal 7. When relaxed UE processing time in terms of N1 compared to capability #1 introduced, the predefined PDSCH-to-HARQ-timing candidate values may need update. 
Proposal 8. When relaxed UE processing time in terms of N2 compared to capability #1 introduced, the default table of PUSCH time domain resource allocation A and the additional slot delay value Δ for RAR scheduled transmission need to be further checked to support efficient candidate values for uplink scheduling.
Relaxed UE processing capability
Retricting the modulation orders and MIMO layers of downlink and uplink data transmision will lead to reduced data rate. Here the related impacts are discussed.
0. Performance impacts
According to the following agreement, for FR1, 64QAM for DL and 16QAM for UL is to be studied.
· For FR1 DL, study relaxation of maximum mandatory modulation to 64QAM instead of 256QAM.
· For FR1 UL, study relaxation of maximum mandatory modulation to 16QAM instead of 64QAM.
· For FR2 DL, study relaxation of maximum mandatory modulation to 16QAM instead of 64QAM.
· For FR2 UL, study relaxation of maximum mandatory modulation to 16QAM instead of 64QAM.
· Restriction to 1 or 2 MIMO layers in DL can be studied.
· No TBS restriction is considered in this SI beyond the implicit TBS restrictions resulting from reduced UE bandwidth or reduced number of MIMO layers.
Here we calculated the peak data rate for TDD FR1 in Table 3 with the modulation relaxation above. It can be seen that if modulation order limitation of 16QAM is set for UL, then with single layer transmission, the peak date rate is 10.6Mbps. Obviously, reference bit rate requirement of high-end video in Table 4 cannot be satisfied well. And the peak data rate of 150Mbps for DL and 50Mbps for UL are also hard to reach for TDD.
Table 3. Peak data rate for 20MHz bandwidth (Mbps), with TDD configuration DDDDDDDSUU
	peak date rate(Mbps)
	DL
	UL

	BW= 20MHz
	64QAM
	16QAM
	64QAM

	2 layers
	120.7
	21.1
	40.4

	1 layer
	60.4
	10.6
	20.2


Note: 1 symbol DMRS for DL and UL, 1 symbol CORESET for DL.
Table 4. Reference bit rate requirement for the three use cases
	Use cases
	Reference bit rate requirement

	Industrial wireless sensors
	Less than 2 Mbps

	Video Surveillance
	2-4 Mbps for economic video, 
7.5-25 Mbps for high-end video. 

	Wearables
	5-50 Mbps in DL and minimum 2-5 Mbps in UL.
Peak bit rate: up to 150 Mbps for downlink and up to 50 Mbps for uplink.


Therefore, it is proposed that for RedCap devices with high data rate requirement, 64QAM can be supported.
Proposal 9. 64QAM is supported for RedCap devices with high data rate requirement.
0. Analysis of coexistence with legacy UEs
For the initial access procedure, lower MCS and single layer for broadcast downlink transmission and initial uplink scheduling will be used to ensure decoding performance of poor UE channel condition. In this case, with relaxation of maximum mandatory modulation, RedCap UEs is still able to finish the access procedure.
0. Specification impacts
It can be seen from section 2.4.1, to satisfy data requirement of high-end video and high peak bit rate of wearables, 16QAM and single layer are not enough. As agreed in RAN1#102e, CA is deprioritized for reduced capability UEs in Rel. 17 SI. Therefore, to increase UL data rate, the following options can be considered as candidate capability of RedCap devices,
· Support 64QAM
Relaxation of UL modulation order to 16QAM can be considered for low requirement RedCap devices, while for the high end RedCap devices, 64QAM is supported to increase UE data rate.
· Support uplink MIMO with 2layers.
Uplink MIMO can double the uplink peak data rate with support of 2Tx for UE, and this will mean a high hardware capability for RedCap devices. Therefore, uplink MIMO can be an optional capability to increase data rate for high-end RedCap devices.
· Support larger UL bandwidth or SUL
If a larger UL BWP than 20MHz for FR1 can be configured for some RedCap UEs, the uplink data rate can be effectively improved. For example, with 40MHz UL BWP&64QAM, the peak data rate can reach 40.4Mbps.
SUL is an alternative way to increase both uplink peak data rate and uplink coverage performance, since it doesn’t require simultaneous working on two carriers for downlink. But whether the hardware capability requirement is lower than CA depends on implement. SUL is also useful to serve UL heavy traffic services, and at the same time, keep the TDD UL/DL configuration the same as macro deployment on normal carrier, for example, DL heavy on normal carrier. That is because most of the UL traffic can be offloaded on SUL carrier.
· Use FDD
Table.6 gives FDD peak date rate for 20MHz in FR1. It can be seen that DL with 2 layers, 64QAM and UL 1 layer, 64QAM can fulfill the high end peak data rate requirements. UL 16QAM with single layer can provide a date rate close to the peak requirement. 
Table 6. Peak data rate for 20MHz bandwidth (Mbps), FDD
	peak date rate(Mbps)
	DL
	UL

	20M
	64QAM
	64QAM
	16QAM

	2 layers
	163.2
	176.8
	96

	1 layer
	81.6
	88.4
	48



Above different ways to realize high-end reference bit rate and peak data rate need further study, especially considering the complexity or hardware requirement imposes on RedCap devices. It is proposed that not only FDD but also TDD can meet the requirement.
Proposal 10. The following options can be further studied to meet the high-end peak data rate requirement.
· 64QAM
· uplink MIMO
· larger UL bandwidth or SUL

3. Discussion on BWP framework to support coexistence of RedCap and eMBB/URLLC devices 
Based on the above analysis, the following coexistence problems may happen,
· With reduced UE Rx/Tx antennas, if gNB determines AL of common PDCCH or MCS of broadcast PDSCH according to the normal eMBB/URLLC devices capability, RedCap UEs in cell edge areas may have problems to access the cell.
· With reduced bandwidth, if gNB reconfigues a larger initial UL BWP or configures 8 FDM PRACH occasions for normal devices, access failure may happen for RedCap devices. And for FR2, if the maximum UE bandwidth, for example, 50MHz is smaller than CORESET#0 configuration indicated in PBCH, e.g.69.12MHz, RedCap UEs will fail to get SIB1 information.
· With relaxed UE processing time, if gNB schedules Msg.3 with a K2 value smaller than RedCap processing capability, RedCap UE will fail on Msg.3 transmission. Similar problems exist for HARQ feedback indication which is corresponding to K1 values, that is if RedCap UEs do not have ehough PDSCH processing time for ACK/NACK determination, ACK/NACK will not be reported to gNB.
BWP framework can be used to solve such problems, specifially, different initial BWPs can be used to serve the RedCap devices, and the following advantages can be achieved,
· Different transmission schemes can be used on different initial BWPs for UE with different capabilities. For example, when determining the MCS of broadcasted system information, a BWP serving 1Rx RedCap devices needs a higher MCS than BWP serving 2Rx devices. When different initial BWPs can be used to serve the RedCap UEs, the transmission schemes can be more suited to the corresponding UE capabilities.
· By configuring different initial BWPs, NR devices with different maximum UE bandwidth can be served in the same cell. For example, for FR2, with SCS of {SSB, Type0-PDCCH} equals {120,120} KHz, initial BWP of 48RB and 24RB can be configured for eMBB/URLLC devices and RedCap devices, respectively. The gNB can ensure that initial BWP for RedCap UEs is smaller than the maximum UE bandwidth.
· For low capability UEs that only support a relaxed UE processing time compared to capability #1, the PUSCH scheduling before RRC configuration may need a separate default PUSCH TDRA table, data scheduling on the separate BWP can use RedCap dedicated default TDRA table.
· With separate initial BWP, gNB can identify RedCap UEs as soon as they start RACH request, then it can use a more relaxed K1/K2 values to schedule RedCap devices. 
· The network can facilitate access control on specific BWP, such as by rejecting access of certain types of terminals to ensure service quality of the other type of terminals.
· By flexible configuring the number of initial BWPs for RedCap devices, the network can realize traffic offload according to the number of UEs served and the required service quality.
Therefore, it is proposed that BWP framework is used to serve RedCap devices.
Proposal 11. BWP framework can be used to serve NR devices with different capabilities, to offload traffic and facilitate access control.
4. Conclusions
In this contribution, considerations on potential UE complexity reduction features are discussed, and the following observations and proposals are made.
Observation 1. If 1Rx is used for RedCap devices, the coverage loss of PDCCH will be 6.56dB for AL=16, and 8.52dB for AL=4 comparing to 4Rx.
Observation 2: To ensure the RedCap UEs with reduced Rx/Tx antennas can coexistence with eMBB/URLLC devices, the following options can be used,
•	Conservative data transmission scheme is used for initial scheduling.
•	Introduce additional enhancement, such as repetitions for RedCap devices.
•	Separate BWPs are configured for RedCap and normal devices.
Observation 3: with relaxed UE processing time, the K2 value for Msg.3 and K1 value for HARQ indication of Msg.4 is possible to be smaller than the RedCap UE’s processing capability, when coexistence with normal devices.
Proposal 1. For study of RedCap UEs, 2Rx/1Tx has high priority than 1Rx/1Tx.
Proposal 2. Enhancements are needed to compensate for potential PDCCH coverage reduction if FR2 50MHz maximum UE bandwidth is supported for initial access.
Proposal 3. Limiting the supported SCS combinations can be considered for FR2.
Proposal 4. Separate SIB1 for RedCap devices can be configured to solve coexistence problems.
Proposal 5. Separate UL BWP for RedCap devices can be configured to solve coexistence problems.
Proposal 6: Early recognition of RedCap devices is supported.
Proposal 7. When relaxed UE processing time in terms of N1 compared to capability #1 introduced, the predefined PDSCH-to-HARQ-timing candidate values may need update. 
Proposal 8. When relaxed UE processing time in terms of N2 compared to capability #1 introduced, the default table of PUSCH time domain resource allocation A and the additional slot delay value Δ for RAR scheduled transmission need to be further checked to support efficient candidate values for uplink scheduling.
Proposal 9. 64QAM is supported for RedCap devices with high data rate requirement.
Proposal 10. The following options can be further studied to meet the high-end peak data rate requirement.
•	64QAM
•	uplink MIMO
•	larger UL bandwidth or SUL
[bookmark: _GoBack]Proposal 11. BWP framework can be used to serve NR devices with different capabilities, to offload traffic and facilitate access control.
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Appendix

Table.1 LLS simulation parameters for PDCCH
	Parameters
	Values

	Carrier frequency
	2.6 GHz

	CORESET size
	2 symbols, 48 PRBs

	SCS
	30KHz

	Aggregation level
	16，4

	Payload
	40 bits 

	Antenna configuration
	2Tx4Rx, 2Tx2Rx, 2Tx1Rx

	CCE to REG mapping
	interleaved

	Channel model
	TDL-C, 300ns, 3km/h

	Channel estimation
	Practical
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