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1	Introduction
RAN#94-e confirmed that the core part of WI Support of reduced capability NR devices is completed from RAN1 perspective and the core part completion level is set to 75% [1]. This contribution discusses our view on UE demodulation and CSI reporting requirements for RedCap.
2	Common configurations for UE demodulation and CSI reporting requirements
According to the WID objectives [2], RedCap UEs have reduced capabilities as follows:
· Reduced maximum UE bandwidth
· Maximum bandwidth of an FR1 RedCap UE during and after initial access is 20MHz.
· Maximum bandwidth of an FR2 RedCap UE during and after initial access is 100MHz.
· 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.
· For frequency bands where a legacy NR 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 is 1.
· 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, that is, the maximum modulation order for RedCap UE is 64QAM. 
· Duplex operation
· HD-FDD type A with the minimum specification impact (Note that FD-FDD and TDD are also supported.)
· CA/DC is not supported, SA only
From the WID, it is observed RedCap UE is characterized by 1Rx/2RX, maximum CBW with 20MHz/100MHz for FR1/FR2, and HD-FDD for FDD band. Since RAN4 requirements ensures the minimum performance requirements, we propose to define UE demodulation and CSI reporting requirements for RedCap UE with 1Rx/2Rx with reduced maximum bandwidth. 
Proposal 1: RAN4 defines the UE demodulation and CSI reporting requirements for RedCap UE with:
· Number of receive antennas: 1Rx and 2Rx
· Both FR1 and FR2
· Modulation order: Up to 64QAM
· No requirements for CA, EN-DC, NE-DC, and NR-DC scenarios
Proposal 2: RAN4 defines the RedCap UE demodulation requirements with:  
· FR1 HD-FDD: SCS=15kHz and CBW=10MHz
· FR1 TDD: SCS=30kHz and CBW=20MHz
· FR2 TDD: SCS=120kHz and CBW=100MHz
3	UE demodulation requirements
3.1	Scope of requirements
Since RAN4 has defined UE demodulation and CSI reporting requirements with 2Rx and 4Rx, RAN4 need to define new demodulation requirements for PDSCH, PDCCH, and PBCH, with 1Rx. For RedCap with 2Rx, we also need new requirements because of the reduced maximum bandwidth and HD-FDD. We think it is also important to verify the peak rate, i.e., SDR test, considering the use case of wearable requiring the DL peak rate of 150Mbps, according to WID.
Proposal 3: Define the UE demodulation requirements of PDSCH, SDR, PDCCH, and PBCH with 1Rx/2Rx.
3.2	DL/UL scheduling for HD-FDD
In Rel-15/16 RAN4 UE demodulation requirements are defined based on full-duplex FDD for FDD bands, where both DL and UL slots can be used simultaneously for UE reception/transmission. On the other hand, RedCap UE assumes HD-FDD operation type A where either UL slot or DL slot can be used. This assumption affects to the UE demodulation and CSI reporting requirements such as FRC and CQI reporting delay.  
RAN4 has defined the UE demodulation requirements for LTE LTE-MTC Cat-M1/M2 with HD-FDD type B in TS36.101 8.11. For LTE-MTC, RAN4 assumes the scheduling pattern ‘DDDGUUUG’, where ‘D’ means DL subframe, ‘U’ means UL subframe, and ‘G’ means RF switching period. One option is to reuse the LTE-MTC HD-FDD pattern for RedCap HD-FDD scheduling, as shown in Figure 1. Since RedCap UE can use HD-FDD type A, we can configure the pattern ‘DDDDUUUU’. 
[image: ]
[bookmark: _Ref90051108]Figure 1	HD-FDD DL/UL scheduling by reusing the LTE-MTC HD-FDD pattern.

The reason RAN4 used this pattern for LTE-MTC is because HARQ-ACK feedback timing is fixed to 4ms. However, since NR can set different the HARQ-ACK feedback delay with DCI, we can allocate more DL slots to reduce the UE test time. Another issue with this pattern is the periodicity of 8ms. Since RAN4 NR UE demodulation requirements set SSB/TRS periodicity to 20ms, UE cannot receive SSB/TRS when the slots of SSB/TRS is overlapped with UL transmission like HARQ-ACK or CSI reporting.
[image: ]
[bookmark: _Ref90051657]Figure 2	HD-FDD DL/UL scheduling applicable for RedCap UE with HD-FDD.
Figure 2 shows our proposal for RedCap HD-FDD pattern where we can reuse the existing TDD UL-DL pattern FR1.15-1. We think this pattern is more suitable for NR compared with Figure 1 because we can keep 4 HARQ processes, more DL slots are allocated, and the periodicity is 5ms. 
Proposal 4: HD-FDD SCS=15kHz uses the DL/UL pattern with ‘DDDDU’, where ‘D’ denotes a DL slot and ‘U’ denotes a UL slot.
· The number of slots between PDSCH and corresponding HARQ-ACK information for slot index i (i = {0, 1, …, 9}) per frame is:
· 4 if mod(i, 5) = 0
· 3 if mod(i, 5) = 1
· 2 if mod(i, 5) = 2
· 6 if mod(i, 5) = 3 
Although RedCap UE assumes HD-FDD type A, UE still requires RF switching period corresponding to 1 OFDM symbol in SCS=15kHz, according to RAN1 assumption. Since the UE demodulation requirements verify the downlink signal reception performance, we propose to allocate 14 symbols in DL slots regardless it is before/after the UL transmission as shown in Figure 3. This means the start symbol index is 1 in the UL slots just after the DL slots and the last symbol index is 12 in the UL slots just before the DL slots. 
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[bookmark: _Ref90069763]Figure 3	DL/UL symbol allocation during the DL-UL switching for FD-FDD type A. 

Proposal 5: For UE demodulation requirements for RedCap with HD-FDD SCS=15kHz, PDCCH/PDSCH are scheduled with the assumption 14 symbols are available in all the DL slots. PUSCH/PUCCH are scheduled with the assumption the start symbol index is 1 for slots just after the DL scheduling, and the last symbol index is 12 for slots just before the DL scheduling.

3.3	PDSCH demodulation requirements
In Rel-15/16, RAN4 has defined many PDSCH demodulation requirements considering the RAN1 physical layer specification. Since RedCap UE targets the low complexity/cost devices including single Rx and limited bandwidth, we propose PDSCH demodulation requirements for RedCap are based on the PDSCH mapping type A defined in Rel-15 specified in TS38.101-4 subclauses 5.2.2.1.1, 5.2.2.2.1, and 7.2.2.2.1.
If we consider the supported modulation order, we propose to define three test cases for 1Rx/2Rx for each FR1 HD-FDD, FR1 TDD and FR2 TDD. 
Proposal 6: Define PDSCH demodulation requirements for RedCap UE with the following test setup.
FR1 HD-FDD
	Test number
	CBW / SCS
	MCS and rank
	Propagation condition
	Antenna configuration
	Metric
	Reference from TS38.101-4 5.2.2.1.1

	1-1
	10MHz / 15kHz
	QPSK 1/3
Rank 1
	TDLB400-400
	2x1 low
	70% of peak rate
	Test 1-1

	1-2
	10MHz / 15kHz
	16QAM 0.48
Rank 1
	TDLC300-100
	2x1 low
	70% of peak rate
	Test 1-4

	1-3
	10MHz / 15kHz
	64QAM 0.50
Rank 1
	TDLA30-10
	2x1 low
	70% of peak rate
	Test 2-1

	2-1
	10MHz / 15kHz
	QPSK 1/3
Rank 1
	TDLB400-400
	2x2 ULA low
	70% of peak rate
	Test 1-1

	2-2
	10MHz / 15kHz
	16QAM 0.48
Rank 1
	TDLC300-100
	2x2 ULA low
	70% of peak rate
	Test 1-4

	2-3
	10MHz / 15kHz
	64QAM 0.5 Rank 2
	TDLA30-10
	2x2 ULA low
	70% of peak rate
	Test 2-1

	Note 1:	Use ‘DDDDU’ for DL/UL scheduling. 



FR1 TDD
	Test number
	CBW / SCS
	MCS and rank
	TDD UL/DL pattern
	Propagation condition
	Antenna configuration
	Metric
	Reference from TS38.101-4 5.2.2.2.1

	1-1
	20MHz / 30kHz
	QPSK 1/3
Rank 1
	FR1.30-1A
	TDLB400-400
	2x1 low
	70% of peak rate
	Test 1-1

	1-2
	20MHz / 30kHz
	16QAM 0.48
Rank 1
	FR1.30-1
	TDLC300-100
	2x1 low
	70% of peak rate
	Test 1-4

	1-3
	20MHz / 30kHz
	64QAM 0.50
Rank 1
	FR1.30-1
	TDLA30-10
	2x1 low
	70% of peak rate
	Test 2-1

	2-1
	20MHz / 30kHz
	QPSK 1/3
Rank 1
	FR1.30-1A
	TDLB400-400
	2x2 low
	70% of peak rate
	Test 1-1

	2-2
	20MHz / 30kHz
	16QAM 0.48
Rank 1
	FR1.30-1
	TDLC300-100
	2x2 low
	70% of peak rate
	Test 1-4

	2-3
	20MHz / 30kHz
	64QAM 0.50
Rank 2
	FR1.30-1
	TDLA30-10
	2x2 low
	70% of peak rate
	Test 2-1



FR2 TDD
	Test number
	CBW / SCS
	MCS and rank
	TDD UL/DL pattern
	Propagation condition
	Antenna configuration
	Metric
	Reference from TS38.101-4 7.2.2.2.1

	1-1
	100MHz / 120kHz
	QPSK 1/3
Rank 1
	FR2.120-1A
	TDLC60-300
	2x1 low
	70% of peak rate
	Test 1-1

	1-2
	100MHz / 120kHz
	16QAM 0.48
Rank 1
	FR2.120-1
	TDLA30-300
	2x1 low
	70% of peak rate
	Test 2-2

	1-3
	100MHz / 120kHz
	64QAM 0.43
Rank 1
	FR2.120-2
	TDLA30-75
	2x1 low
	70% of peak rate
	Test 2-6

	2-1 (Note 1)
	100MHz / 120kHz
	QPSK 1/3
Rank 1
	FR2.120-1A
	TDLC60-300
	2x2 ULA low
	70% of peak rate
	Test 1-1

	2-2 (Note 1)
	100MHz / 120kHz
	16QAM 0.48
Rank 2
	FR2.120-1
	TDLA30-300
	2x2 ULA low
	70% of peak rate
	Test 2-2

	2-3 (Note 1)
	100MHz / 120kHz
	64QAM 0.46
Rank 2
	FR2.120-2
	TDLA30-75
	2x2 ULA low
	70% of peak rate
	Test 2-6

	Note 1	Tests 2-1, 2-2, and 2-3 could be the same requirements as the existing TS38.101. RAN4 may only need to add applicability rule for RedCap UE with 2Rx. 



The detailed simulation parameters are provided in Appendix A.1.
3.4	PDCCH demodulation
There is no limitation for PDCCH CORESET configuration for RedCap UE. We therefore propose to define PDCCH with all the possible aggregation levels 2, 4, 8, and 16 by reusing the existing test case specified in TS38.101-4 5.3.2.1, 5.3.2.2, and 7.3.2.2. 
Proposal 7: Define PDCCH demodulation requirements for RedCap UE with the following test setup.
FR1 HD-FDD SCS=15kHz
	
Test number
	CBW (MHz)
	CORESET RB
	CORESET duration
	Aggregation level
	Propagation condition
	Antenna configuration
	Metric (Pm-dsg)
	Reference from TS38.101-4 5.3.2.1

	1-1
	10
	24
	2
	2
	TDLA30-10
	1x1
	1%
	1Tx Test 1

	1-2
	10
	48
	2
	4
	TDLA300-100
	1x1
	1%
	1Tx Test 2

	1-3
	10
	48
	2
	8
	TDLC300-100
	2x1 low
	1%
	2Tx Test 1

	1-4
	10
	48
	2
	16
	TDLC300-100
	1x1
	1%
	1Tx Test 5

	2-1
	10
	24
	2
	2
	TDLA30-10
	1x2 low
	1%
	1Tx Test 1

	2-2
	10
	48
	2
	4
	TDLA300-100
	1x2 low
	1%
	1Tx Test 2

	2-3
	10
	48
	2
	8
	TDLC300-100
	2x2 low
	1%
	2Tx Test 1

	2-4
	10
	48
	2
	16
	TDLC300-100
	1x2 low
	1%
	1Tx Test 5

	Note 1	Tests 2-1, 2-2, 2-3, and 2-4 could be the same requirements as the existing TS38.101. RAN4 may only need to add applicability rule for RedCap UE with 2Rx.



FR1 TDD SCS=30kHz
	Test number
	CBW (MHz)
	CORESET RB
	CORESET duration
	Aggregation level
	Propagation condition
	Antenna configuration
	Metric (Pm-dsg)
	Reference from TS38.101-4 5.3.2.2

	1-1
	20
	48
	2
	2
	TDLA30-10
	1x1
	1%
	1Tx Test 1

	1-2
	20
	48
	2
	4
	TDLC300-100
	1x1
	1%
	1Tx Test 2

	1-3
	20
	48
	2
	8
	TDLC300-100
	2x1 low
	1%
	2Tx Test 1

	1-4
	20
	48
	2
	16
	TDLC300-100
	1x1
	1%
	1Tx Test 3

	2-1
	20
	48
	2
	2
	TDLA30-10
	1x2 low
	1%
	1Tx Test 1

	2-2
	20
	48
	2
	4
	TDLC300-100
	1x2 low
	1%
	1Tx Test 2

	2-3
	20
	48
	2
	8
	TDLC300-100
	2x2 low
	1%
	2Tx Test 1

	2-4
	20
	48
	2
	16
	TDLC300-100
	1x2 low
	1%
	1Tx Test 3



FR2 TDD SCS=120kHz
	Test number
	CBW (MHz)
	CORESET RB
	CORESET duration
	Aggregation level
	Propagation condition
	Antenna configuration
	Metric (Pm-dsg)
	Reference from TS38.101-4 7.3.2.2

	1-1
	100
	60
	1
	2
	TDLA30-75
	1x1
	1%
	1Tx Test 1

	1-2
	100
	60
	1
	4
	TDLA30-300
	1x1
	1%
	1Tx Test 2

	1-3
	100
	60
	1
	8
	TDLA30-75
	2x1 low
	1%
	2Tx Test 1

	1-4
	100
	60
	2
	16
	TDLA30-75
	2x1 low
	1%
	2Tx Test 2

	2-1
	100
	60
	1
	2
	TDLA30-75
	1x2 low
	1%
	1Tx Test 1

	2-2
	100
	60
	1
	4
	TDLA30-300
	1x2 low
	1%
	1Tx Test 2

	2-3
	100
	60
	1
	8
	TDLA30-75
	2x2 low
	1%
	2Tx Test 1

	2-4
	100
	60
	2
	16
	TDLA30-75
	2x2 low
	1%
	2Tx Test 2

	Note 1	Tests 2-1, 2-2, 2-3, and 2-4 could be the same requirements as the existing TS38.101. RAN4 may only need to add applicability rule for RedCap UE with 2Rx.



The detailed simulation parameters are provided in Appendix A.2.
3.5	PBCH demodulation
RAN4 defines the PBCH demodulation requirements (i.e., MIB decoding performance) in Rel-15 although it is not tested in RAN5. We think it is also beneficial for RedCap UE to define PBCH demodulation requirements to understand the SIB index acquisition performance or MIB decoding performance in RRM. To minimum the workload in RAN4, we propose to limit the configuration only for SCS=15/30/120kHz with the assumption SS/PBCH block is not known to consider the minimum performance requirements.
Proposal 8: Define PBCH demodulation requirements with the following test setup by assuming SS/PBCH block is not known. 
	Test number
	BW / SSB SCS
	Propagation condition
	Antenna configuration
	Metric (Pm-bch)
	Reference from TS38.101-4

	1-1
	10MHz / 15kHz
	TDLC300-100
	1x1
	1%
	Table 5.4.2.1-2

	1-2
	20MHz / 30kHz
	TDLA30-10
	1x1
	1%
	Table 5.4.2.2-2

	1-3
	100MHz / 120kHz
	TDLA30-300
	1x1
	1%
	Table 7.4.2.2-2

	2-1
	10MHz / 15kHz
	TDLC300-100
	1x2 low
	1%
	Table 5.4.2.1-2

	2-2
	20MHz / 30kHz
	TDLA30-10
	1x2 low
	1%
	Table 5.4.2.2-2

	2-3
	100MHz / 120kHz
	TDLA30-300
	1x2 low
	1%
	Table 7.4.2.2-2

	Note 1	Tests 2-1, 2-2, and 2-3 could be the same requirements as the existing TS38.101. RAN4 may only need to add applicability rule for RedCap UE with 2Rx.



The detailed simulation parameters are provided in Appendix A.3.
3.6	SDR
The purpose of the SDR requirements is to verify that the Layer 1 and Layer 2 correctly process in a sustained manner the received packets corresponding to the maximum data rate indicated by UE capabilities. Although RedCap targets low complexity/cost UE implementation, it also requires DL peak rate of 150Mbps according to WID. Therefore we think RAN4 need to define SDR requirements to ensure UE can achieve the peak rate. 
According to TS38.101-4, the existing MCS index table has already covered the configuration applicable for RedCap UEs such and rank 1/2 and QPSK/16QAM/64QAM as shown in Table 1. RAN4 only need to set the applicability rule for the RedCap UE. 
[bookmark: _Ref90070586]Table 1	MCS indexes for indicated UE capabilities applicable for RedCap UE in FR1 and FR2.
	Received antenna
	Maximum number of PDSCH MIMO layers
	Maximum modulation format
	Scaling factor
	MCS

	1Rx/2Rx RedCap UE
	1
	6
	1
	27

	
	1
	6
	0.8
	23

	
	1
	6
	0.75
	22

	
	1
	6
	0.4
	14

	
	1
	4
	1
	16

	
	1
	4
	0.8
	16

	
	1
	4
	0.75
	16

	
	1
	4
	0.4
	10

	
	1
	2
	1
	9

	
	1
	2
	0.8
	9

	
	1
	2
	0.75
	9

	
	1
	2
	0.4
	4

	2Rx RedCap UE
	2
	6
	1
	27

	
	2
	6
	0.8
	23

	
	2
	6
	0.75
	22

	
	2
	6
	0.4
	14

	
	2
	4
	1
	16

	
	2
	4
	0.8
	16

	
	2
	4
	0.75
	16

	
	2
	4
	0.4
	10

	
	2
	2
	1
	9

	
	2
	2
	0.8
	9

	
	2
	2
	0.75
	9

	
	2
	2
	0.4
	4



Proposal 9: Define SDR test for RedCap UE assuming both 1Rx and 2Rx. 
4	CSI reporting requirements
4.1	Scope of requirements 
According to the WID, the RedCap UE can be used for wearable. In this scenario, we can expect the devices are moving and it is important UE should report the correct CSI according to the channel condition. RAN4 has defined CQI, PMI and RI reporting requirements in Rel-15. For RedCap UE, we propose to define CQI reporting requirements only for RedCap UEs. Since RedCap UE mainly assumes single Rx, we don’t need to verify RI because it is clear the maximum MIMO layer is 1. It may be beneficial to define the PMI reporting test with Type-I precoder. However since RedCap UE assumes low complexity baseband processing, PMI reporting with 16 or 32 CSI-RS ports is heavy.
Regarding the CQI reporting, we propose to define both the static condition and fading condition requirements for RedCap UE with 1Rx/2Rx. Since the existing CQI reporting tests verifies the CQI tables 2 (256QAM), we need to define CQI reporting requirements with CQI table 1 (64QAM) not only for 1Rx but also for 2Rx.
Proposal 10: Define the CQI reporting definition test for RedCap 1Rx/2Rx UE with CQI table 1 (64QAM) by reusing the existing test setup and metrics.
For the CQI reporting under fading condition, considering the maximum CBW is 20MHz for FR1 and 100MHz for FR2, we think it is sufficient to define wideband CQI reporting test only. 
Proposal 11: Define the wideband CQI reporting under fading condition for RedCap 1Rx/2Rx UE with CQI table 1 (64QAM) by reusing the existing test setup and metrics.
4.2	CQI report scheduling
For the HD-FDD SCS=15kHz case, the existing CQI reporting tests with static/fading conditions for (full duplex) FDD with SCS=15kHz configure NZP-CSI-RS/ZP-CSI-RS/CSI-IM with (periodicity, offset) = (5, 1) slots, and the periodic CSI reporting is configured with (periodicity, offset) = (5, 0) slots. With this configuration, the CQI delay becomes 8ms. If we use the UL/DL scheduling in Figure 2, it is observed the existing CSI-RS and CQI reporting configuration can apply as shown in Figure 4. 
[image: ]
[bookmark: _Ref90292672]Figure 4	Test setup of CQI report in HD-FDD with SCS=15kHz
Proposal 12: CQI reporting tests for RedCap UE with HD-FDD SCS=15kHz uses the following configurations:
· DL/UL pattern with ‘DDDDU’.
· NZP-CSI-RS/ZP-CSI-RS/CSI-IM is configured with (periodicity, offset) = (5, 1) slots. 
· Periodic CSI reporting is configured with (periodicity, offset) = (5, 0) slots.
· CQI delay: 8ms
5	Specification structure
Table 2 through Table 5 shows the possible specification structures needed for RedCap UE demodulation requirements. RAN4 need to discuss further when RAN4 agree with the scope of UE demodulation and CSI reporting for RedCap UE. We also need to add new FRC tables and applicability sections.
[bookmark: _Ref92744889]Table 2	Specification structure for RedCap UE Demodulation performance requirements (Conducted requirements).
	Section number
	Section name
	Note

	5.2
	PDSCH demodulation requirements
	

	5.2.1
	  1RX requirements
	

	5.2.1.1
	    FDD
	

	5.2.1.1.1
	      Minimum requirements for RedCap UEs
	New section

	5.2.1.2
	    TDD
	

	5.2.1.2.1
	      Minimum requirements for RedCap UEs
	New section

	5.2.2
	  2RX requirements
	

	5.2.2.1
	    FDD
	

	5.2.2.1.[16]
	      Minimum requirements for RedCap UEs
	New section

	5.2.2.2
	    TDD
	

	5.2.2.2.[15]
	      Minimum requirements for RedCap UEs
	New section

	5.3
	PDCCH demodulation requirements
	

	5.3.1
	  1RX requirements
	

	5.3.1.1
	    FDD
	

	5.3.1.1.1
	      Minimum requirements for RedCap UEs
	New section

	5.3.1.2
	    TDD
	

	5.3.1.2.1
	      Minimum requirements for RedCap UEs
	New section

	5.3.2
	  2RX requirements
	

	5.3.2.1
	    FDD
	

	5.3.2.1.[4]
	      Minimum requirements for RedCap UEs
	New section

	5.3.2.2
	    TDD
	

	5.3.2.2.[4]
	      Minimum requirements for RedCap UEs
	New section

	5.4
	PBCH demodulation requirements
	

	5.4.1
	  1RX requirements
	

	5.4.1.1
	    FDD
	New section

	5.4.1.2
	    TDD
	New section

	5.4.2
	  2RX requirements
	

	5.4.2.1
	    FDD
	Add minimum requirement tables for RedCap UEs

	5.4.2.2
	    TDD
	Add minimum requirement tables for RedCap UEs



Table 3	Specification structure for RedCap UE CSI reporting requirements (Conducted requirements).
	Section number
	Section name
	Note

	6.2
	Reporting of Channel Quality Indicator (CQI)
	

	6.2.1
	  1RX requirements
	

	6.2.1.1
	    FDD
	

	6.2.1.1.1
	      CQI reporting definition under AWGN conditions for RedCap UEs
	New section

	6.2.1.1.2
	      CQI reporting under fading conditions for RedCap UEs
	New section

	6.2.1.2
	    TDD
	

	6.2.1.2.1
	      CQI reporting definition under AWGN conditions for RedCap UEs
	New section

	6.2.1.2.2
	      CQI reporting under fading conditions for RedCap UEs
	New section

	6.2.2
	  2RX requirements
	

	6.2.2.1
	    FDD
	

	6.2.2.1.[3]
	      CQI reporting definition under AWGN conditions for RedCap UEs
	New section

	6.2.2.1.[4]
	      CQI reporting under fading conditions for RedCap UEs
	New section

	6.2.2.2
	    TDD
	

	6.2.2.2.[3]
	      CQI reporting definition under AWGN conditions for RedCap UEs
	New section

	6.2.2.2.[4]
	      CQI reporting under fading conditions for RedCap UEs
	New section




Table 4	Specification structure for RedCap UE Demodulation performance requirements (Radiated requirements).
	Section number
	Section name
	Note

	7.2
	PDSCH demodulation requirements
	

	7.2.1
	  1RX requirements
	

	7.2.1.2
	    TDD
	

	7.2.1.2.1
	      Minimum requirements for RedCap UEs
	New section

	7.2.2
	  2RX requirements
	

	7.2.2.2
	    TDD
	

	7.2.2.2.[4]
	      Minimum requirements for RedCap UEs
	New section

	7.3
	PDCCH demodulation requirements
	

	7.3.1
	  1RX requirements
	

	7.3.1.2
	    TDD
	

	7.3.1.2.1
	      Minimum requirements for RedCap UEs
	New section

	7.3.2
	  2RX requirements
	

	7.3.2.2
	    TDD
	

	7.3.2.2.[4]
	      Minimum requirements for RedCap UEs
	New section

	7.4
	PBCH demodulation requirements
	

	7.4.1
	  1RX requirements
	

	7.4.1.2
	    TDD
	New section

	7.4.2
	  2RX requirements
	

	7.4.2.2
	    TDD
	Add minimum requirement tables for RedCap UEs



[bookmark: _Ref92744893]Table 5	Specification structure for RedCap UE CSI reporting requirements (Radiated requirements).
	Section number
	Section name
	Note

	8.2
	Reporting of Channel Quality Indicator (CQI)
	

	8.2.1
	  1RX requirements
	

	8.2.1.2
	    TDD
	

	8.2.1.2.1
	      CQI reporting definition under AWGN conditions for RedCap UEs
	New section

	8.2.1.2.2
	      CQI reporting under fading conditions for RedCap UEs
	New section

	8.2.2
	  2RX requirements
	

	8.2.2.2
	    TDD
	

	8.2.2.2.[3]
	      CQI reporting definition under AWGN conditions for RedCap UEs
	New section

	8.2.2.2.[4]
	      CQI reporting under fading conditions for RedCap UEs
	New section



6	Summary
Proposal 1: RAN4 defines the UE demodulation and CSI reporting requirements for RedCap UE with:
· Number of receive antennas: 1Rx and 2Rx
· Both FR1 and FR2
· Modulation order: Up to 64QAM
· No requirements for CA, EN-DC, NE-DC, and NR-DC scenarios
Proposal 2: RAN4 defines the RedCap UE demodulation requirements with:  
· FR1 HD-FDD: SCS=15kHz and CBW=10MHz
· FR1 TDD: SCS=30kHz and CBW=20MHz
· FR2 TDD: SCS=120kHz and CBW=100MHz
Proposal 3: Define the UE demodulation requirements of PDSCH, SDR, PDCCH, and PBCH with 1Rx/2Rx.
Proposal 4: HD-FDD SCS=15kHz uses the DL/UL pattern with ‘DDDDU’, where ‘D’ denotes a DL slot and ‘U’ denotes a UL slot.
· The number of slots between PDSCH and corresponding HARQ-ACK information for slot index i (i = {0, 1, …, 9}) per frame is:
· 4 if mod(i, 5) = 0
· 3 if mod(i, 5) = 1
· 2 if mod(i, 5) = 2
· 6 if mod(i, 5) = 3 
Proposal 5: For UE demodulation requirements for RedCap with HD-FDD SCS=15kHz, PDCCH/PDSCH are scheduled with the assumption 14 symbols are available in all the DL slots. PUSCH/PUCCH are scheduled with the assumption the start symbol index is 1 for slots just after the DL scheduling, and the last symbol index is 12 for slots just before the DL scheduling.
Proposal 6: Define PDSCH demodulation requirements for RedCap UE with the following test setup.
FR1 HD-FDD
	Test number
	CBW / SCS
	MCS and rank
	Propagation condition
	Antenna configuration
	Metric
	Reference from TS38.101-4 5.2.2.1.1

	1-1
	10MHz / 15kHz
	QPSK 1/3
Rank 1
	TDLB400-400
	2x1 low
	70% of peak rate
	Test 1-1

	1-2
	10MHz / 15kHz
	16QAM 0.48
Rank 1
	TDLC300-100
	2x1 low
	70% of peak rate
	Test 1-4

	1-3
	10MHz / 15kHz
	64QAM 0.50
Rank 1
	TDLA30-10
	2x1 low
	70% of peak rate
	Test 2-1

	2-1
	10MHz / 15kHz
	QPSK 1/3
Rank 1
	TDLB400-400
	2x2 ULA low
	70% of peak rate
	Test 1-1

	2-2
	10MHz / 15kHz
	16QAM 0.48
Rank 1
	TDLC300-100
	2x2 ULA low
	70% of peak rate
	Test 1-4

	2-3
	10MHz / 15kHz
	64QAM 0.5 Rank 2
	TDLA30-10
	2x2 ULA low
	70% of peak rate
	Test 2-1

	Note 1:	Use ‘DDDDU’ for DL/UL scheduling. 



FR1 TDD
	Test number
	CBW / SCS
	MCS and rank
	TDD UL/DL pattern
	Propagation condition
	Antenna configuration
	Metric
	Reference from TS38.101-4 5.2.2.2.1

	1-1
	20MHz / 30kHz
	QPSK 1/3
Rank 1
	FR1.30-1A
	TDLB400-400
	2x1 low
	70% of peak rate
	Test 1-1

	1-2
	20MHz / 30kHz
	16QAM 0.48
Rank 1
	FR1.30-1
	TDLC300-100
	2x1 low
	70% of peak rate
	Test 1-4

	1-3
	20MHz / 30kHz
	64QAM 0.50
Rank 1
	FR1.30-1
	TDLA30-10
	2x1 low
	70% of peak rate
	Test 2-1

	2-1
	20MHz / 30kHz
	QPSK 1/3
Rank 1
	FR1.30-1A
	TDLB400-400
	2x2 low
	70% of peak rate
	Test 1-1

	2-2
	20MHz / 30kHz
	16QAM 0.48
Rank 1
	FR1.30-1
	TDLC300-100
	2x2 low
	70% of peak rate
	Test 1-4

	2-3
	20MHz / 30kHz
	64QAM 0.50
Rank 2
	FR1.30-1
	TDLA30-10
	2x2 low
	70% of peak rate
	Test 2-1



FR2 TDD
	Test number
	CBW / SCS
	MCS and rank
	TDD UL/DL pattern
	Propagation condition
	Antenna configuration
	Metric
	Reference from TS38.101-4 7.2.2.2.1

	1-1
	100MHz / 120kHz
	QPSK 1/3
Rank 1
	FR2.120-1A
	TDLC60-300
	2x1 low
	70% of peak rate
	Test 1-1

	1-2
	100MHz / 120kHz
	16QAM 0.48
Rank 1
	FR2.120-1
	TDLA30-300
	2x1 low
	70% of peak rate
	Test 2-2

	1-3
	100MHz / 120kHz
	64QAM 0.43
Rank 1
	FR2.120-2
	TDLA30-75
	2x1 low
	70% of peak rate
	Test 2-6

	2-1 (Note 1)
	100MHz / 120kHz
	QPSK 1/3
Rank 1
	FR2.120-1A
	TDLC60-300
	2x2 ULA low
	70% of peak rate
	Test 1-1

	2-2 (Note 1)
	100MHz / 120kHz
	16QAM 0.48
Rank 2
	FR2.120-1
	TDLA30-300
	2x2 ULA low
	70% of peak rate
	Test 2-2

	2-3 (Note 1)
	100MHz / 120kHz
	64QAM 0.46
Rank 2
	FR2.120-2
	TDLA30-75
	2x2 ULA low
	70% of peak rate
	Test 2-6

	Note 1	Tests 2-1, 2-2, and 2-3 could be the same requirements as the existing TS38.101. RAN4 may only need to add applicability rule for RedCap UE with 2Rx. 



Proposal 7: Define PDCCH demodulation requirements for RedCap UE with the following test setup.
FR1 HD-FDD SCS=15kHz
	
Test number
	CBW (MHz)
	CORESET RB
	CORESET duration
	Aggregation level
	Propagation condition
	Antenna configuration
	Metric (Pm-dsg)
	Reference from TS38.101-4 5.3.2.1

	1-1
	10
	24
	2
	2
	TDLA30-10
	1x1
	1%
	1Tx Test 1

	1-2
	10
	48
	2
	4
	TDLA300-100
	1x1
	1%
	1Tx Test 2

	1-3
	10
	48
	2
	8
	TDLC300-100
	2x1 low
	1%
	2Tx Test 1

	1-4
	10
	48
	2
	16
	TDLC300-100
	1x1
	1%
	1Tx Test 5

	2-1
	10
	24
	2
	2
	TDLA30-10
	1x2 low
	1%
	1Tx Test 1

	2-2
	10
	48
	2
	4
	TDLA300-100
	1x2 low
	1%
	1Tx Test 2

	2-3
	10
	48
	2
	8
	TDLC300-100
	2x2 low
	1%
	2Tx Test 1

	2-4
	10
	48
	2
	16
	TDLC300-100
	1x2 low
	1%
	1Tx Test 5

	Note 1	Tests 2-1, 2-2, 2-3, and 2-4 could be the same requirements as the existing TS38.101. RAN4 may only need to add applicability rule for RedCap UE with 2Rx.



FR1 TDD SCS=30kHz
	Test number
	CBW (MHz)
	CORESET RB
	CORESET duration
	Aggregation level
	Propagation condition
	Antenna configuration
	Metric (Pm-dsg)
	Reference from TS38.101-4 5.3.2.2

	1-1
	20
	48
	2
	2
	TDLA30-10
	1x1
	1%
	1Tx Test 1

	1-2
	20
	48
	2
	4
	TDLC300-100
	1x1
	1%
	1Tx Test 2

	1-3
	20
	48
	2
	8
	TDLC300-100
	2x1 low
	1%
	2Tx Test 1

	1-4
	20
	48
	2
	16
	TDLC300-100
	1x1
	1%
	1Tx Test 3

	2-1
	20
	48
	2
	2
	TDLA30-10
	1x2 low
	1%
	1Tx Test 1

	2-2
	20
	48
	2
	4
	TDLC300-100
	1x2 low
	1%
	1Tx Test 2

	2-3
	20
	48
	2
	8
	TDLC300-100
	2x2 low
	1%
	2Tx Test 1

	2-4
	20
	48
	2
	16
	TDLC300-100
	1x2 low
	1%
	1Tx Test 3



FR2 TDD SCS=120kHz
	Test number
	CBW (MHz)
	CORESET RB
	CORESET duration
	Aggregation level
	Propagation condition
	Antenna configuration
	Metric (Pm-dsg)
	Reference from TS38.101-4 7.3.2.2

	1-1
	100
	60
	1
	2
	TDLA30-75
	1x1
	1%
	1Tx Test 1

	1-2
	100
	60
	1
	4
	TDLA30-300
	1x1
	1%
	1Tx Test 2

	1-3
	100
	60
	1
	8
	TDLA30-75
	2x1 low
	1%
	2Tx Test 1

	1-4
	100
	60
	2
	16
	TDLA30-75
	2x1 low
	1%
	2Tx Test 2

	2-1
	100
	60
	1
	2
	TDLA30-75
	1x2 low
	1%
	1Tx Test 1

	2-2
	100
	60
	1
	4
	TDLA30-300
	1x2 low
	1%
	1Tx Test 2

	2-3
	100
	60
	1
	8
	TDLA30-75
	2x2 low
	1%
	2Tx Test 1

	2-4
	100
	60
	2
	16
	TDLA30-75
	2x2 low
	1%
	2Tx Test 2

	Note 1	Tests 2-1, 2-2, 2-3, and 2-4 could be the same requirements as the existing TS38.101. RAN4 may only need to add applicability rule for RedCap UE with 2Rx.



Proposal 8: Define PBCH demodulation requirements with the following test setup by assuming SS/PBCH block is not known. 
	Test number
	BW / SSB SCS
	Propagation condition
	Antenna configuration
	Metric (Pm-bch)
	Reference from TS38.101-4

	1-1
	10MHz / 15kHz
	TDLC300-100
	1x1
	1%
	Table 5.4.2.1-2

	1-2
	20MHz / 30kHz
	TDLA30-10
	1x1
	1%
	Table 5.4.2.2-2

	1-3
	100MHz / 120kHz
	TDLA30-300
	1x1
	1%
	Table 7.4.2.2-2

	2-1
	10MHz / 15kHz
	TDLC300-100
	1x2 low
	1%
	Table 5.4.2.1-2

	2-2
	20MHz / 30kHz
	TDLA30-10
	1x2 low
	1%
	Table 5.4.2.2-2

	2-3
	100MHz / 120kHz
	TDLA30-300
	1x2 low
	1%
	Table 7.4.2.2-2

	Note 1	Tests 2-1, 2-2, and 2-3 could be the same requirements as the existing TS38.101. RAN4 may only need to add applicability rule for RedCap UE with 2Rx.



Proposal 9: Define SDR test for RedCap UE assuming both 1Rx and 2Rx. 
Proposal 10: Define the CQI reporting definition test for RedCap 1Rx/2Rx UE with CQI table 1 (64QAM) by reusing the existing test setup and metrics.
Proposal 11: Define the wideband CQI reporting under fading condition for RedCap 1Rx/2Rx UE with CQI table 1 (64QAM) by reusing the existing test setup and metrics.
Proposal 12: CQI reporting tests for RedCap UE with HD-FDD SCS=15kHz uses the following configurations:
· DL/UL pattern with ‘DDDDU’.
· NZP-CSI-RS/ZP-CSI-RS/CSI-IM is configured with (periodicity, offset) = (5, 1) slots. 
· Periodic CSI reporting is configured with (periodicity, offset) = (5, 0) slots.
· CQI delay: 8ms
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Appendix	Simulation assumption
A.1	PDSCH
A.1.1	FR1
	Parameter
	Unit
	Value
	Value

	Duplex mode
	
	FDD
	TDD

	SCS
	kHz
	15
	30

	Active DL BWP index
	
	1
	1

	PDSCH configuration
	Mapping type
	
	Type A
	Type A

	
	k0
	
	0
	0

	
	Starting symbol (S) 
	
	2
	2

	
	Length (L)
	
	12
	12 for DL slots
4 for special slots

	
	PDSCH aggregation factor
	
	1
	1

	
	PRB bundling type
	
	Static
	Static

	
	PRB bundling size
	
	2
	2

	
	Resource allocation type
	
	Type 0
	Type 0

	
	RBG size
	
	Config2
	Config2

	
	VRB-to-PRB mapping type
	
	Non-interleaved
	Non-interleaved

	
	VRB-to-PRB mapping interleaver bundle size
	
	N/A
	N/A

	PDSCH DMRS configuration
	DMRS Type
	
	Type 1
	Type 1

	
	Number of additional DMRS
	
	1
	1

	
	Maximum number of OFDM symbols for DL front loaded DMRS
	
	1
	1

	CSI-RS for tracking
	CSI-RS periodicity
	Slots
	20 for CSI-RS resource 1,2,3,4
	40 for CSI-RS resource 1,2,3,4

	
	CSI-RS offset
	Slots
	10 for CSI-RS resource 1 and 2
11 for CSI-RS resource 3 and 4
	20 for CSI-RS resource 1 and 2
21 for CSI-RS resource 3 and 4

	Number of HARQ Processes
	
	4
	8

	The number of slots between PDSCH and corresponding HARQ-ACK information
	
	2
	Specific to each TDD UL-DL pattern and as defined in Annex A.1.2



A.1.2	FR2
	Parameter
	Unit
	Value

	Duplex mode
	
	TDD

	SCS
	kHz
	120

	Active DL BWP index
	
	1

	CSI-RS for tracking
	CSI-RS periodicity
	Slots
	160 for CSI-RS resource 1,2,3,4

	
	CSI-RS offset
	Slots
	80 for CSI-RS resource 1 and 2
81 for CSI-RS resource 3 and 4

	PDSCH configuration
	Mapping type
	
	Type A

	
	k0
	
	0

	
	Starting symbol (S) 
	
	1

	
	Length (L)
	
	13 for DL slots
9 for special slots

	
	PDSCH aggregation factor
	
	1

	
	PRB bundling type
	
	Static

	
	PRB bundling size
	
	2

	
	Resource allocation type
	
	Type 0

	
	RBG size
	
	Config2

	
	VRB-to-PRB mapping type
	
	Non-interleaved

	
	VRB-to-PRB mapping interleaver bundle size
	
	N/A

	PDSCH DMRS configuration
	DMRS Type
	
	Type 1

	
	Number of additional DMRS
	
	1

	
	Maximum number of OFDM symbols for DL front loaded DMRS
	
	1

	Number of HARQ Processes
	
	8

	The number of slots between PDSCH and corresponding HARQ-ACK information
	
	As defined in Annex A.1.3



A.2	NPDCCH
A.2.1	FR1
	Parameter
	Unit
	1 Tx Antenna
	2 Tx Antenna

	CCE to REG mapping type
	
	nonInterleaved

	REG bundle size
	
	6

	Shift index
	
	0

	TDD UL-DL pattern (applicable only for TDD)
	
	FR1.30.1


Also refers to TS38.101-4 Table 5.3-1.
A.2.2	FR2
	Parameter
	Unit
	1 Tx Antenna
	2 Tx Antenna

	TDD UL-DL pattern
	
	FR2.120-1

	CCE to REG mapping type
	
	Interleaved

	REG bundle size 
	
	2 for test 1
6 for test 2
	2

	Interleaver size
	
	3 for test 1
2 for test 2
	3

	Shift index
	
	0


Also refer to TS38.101-4 Table 7.3-1
A.3	PBCH
A.3.1	FR1
	Parameter
	Unit
	Single antenna port

	Physical Cell ID
	
	0

	Cyclic prefix
	
	Normal

	Number of SS/PBCH blocks within an SS burst set periodicity
	
	1

	SS/PBCH block index Note1
	
	0

	SS/PBCH block periodicity
	ms
	20

	TDD UL-DL pattern (Only applicable for TDD)
	
	FR1.30-1

	Note 1:	as specified in clause 4.1 of TS 38.213 [11]



A.3.2	FR2
	Parameter
	Unit
	Single antenna port

	Physical Cell ID
	
	0

	Cyclic prefix
	
	Normal

	Number of SS/PBCH blocks within an SS burst set periodicity
	
	1

	SS/PBCH block index Note1
	
	0

	SS/PBCH block periodicity
	ms
	20

	TDD UL-DL pattern
	
	FR2.120-1

	Note 1:	as specified in clause 4.1 of TS 38.213 [11]
Note 2:	as specified in clause 11.1 of TS 38.213 [11]



A.4	CQI reporting in static condition
A.4.1	Test metric
· The reported CQI value according to the reference channel shall be in the range of ±1 of the reported median more than 90% of the time.
· If the PDSCH BLER using the transport format indicated by median CQI is less than or equal to 0.1, then the BLER using the transport format indicated by the (median CQI+1) shall be greater than 0.1. If the PDSCH BLER using the transport format indicated by the median CQI is greater than 0.1, then the BLER using transport format indicated by (median CQI-1) shall be less than or equal to 0.1.
A.4.2	FR1
	Parameter
	Unit
	Value
	Value

	Bandwidth
	MHz
	10
	20

	Duplex Mode
	
	FDD
	TDD

	Subcarrier spacing
	kHz
	15
	30

	SNR
	dB
	TBD
	TBD

	Propagation channel
	
	AWGN
	AWGN

	Antenna configuration
	
	2×1 and 2x2 with static channel specified in Annex B.1
	2×1 and 2x2 with static channel specified in Annex B.1

	Beamforming Model
	
	As specified in Annex B.4.1
	As specified in Annex B.4.1

	ZP CSI-RS configuration
	CSI-RS resource Type
	
	Periodic
	Periodic

	
	Number of CSI-RS ports (X)
	
	4
	4

	
	CDM Type
	
	FD-CDM2
	FD-CDM2

	
	Density (ρ)
	
	1
	1

	
	First subcarrier index in the PRB used for CSI-RS (k0)
	
	Row 5,4
	Row 5,4

	
	First OFDM symbol in the PRB used for CSI-RS (l0)
	
	9
	9

	
	CSI-RS
periodicity and offset
	slot
	5/1
	10/1

	NZP CSI-RS for CSI acquisition
	CSI-RS resource Type
	
	Periodic
	Periodic

	
	Number of CSI-RS ports (X)
	
	2
	2

	
	CDM Type
	
	FD-CDM2
	FD-CDM2

	
	Density (ρ)
	
	1
	1

	
	First subcarrier index in the PRB used for CSI-RS (k0, k1 )
	
	Row 3,(6)
	Row 3,(6)

	
	First OFDM symbol in the PRB used for CSI-RS (l0)
	
	13
	13

	
	NZP CSI-RS-timeConfig
periodicity and offset
	slot
	5/1
	10/1

	CSI-IM configuration
	CSI-IM resource Type
	
	Periodic
	Periodic

	
	CSI-IM RE pattern
	
	0
	0

	
	CSI-IM Resource Mapping
(kCSI-IM,lCSI-IM)
	
	(4, 9)
	(4, 9)

	
	CSI-IM timeConfig
periodicity and offset
	slot
	5/1
	10/1

	ReportConfigType
	
	Periodic
	Periodic

	CQI-table
	
	Table 1
	Table 1

	reportQuantity
	
	cri-RI-PMI-CQI
	cri-RI-PMI-CQI

	timeRestrictionForChannelMeasurements
	
	Not configured
	Not configured

	timeRestrictionForInterferenceMeasurements
	
	Not configured
	Not configured

	cqi-FormatIndicator
	
	Wideband
	Wideband

	pmi-FormatIndicator  
	
	Wideband
	Wideband

	Sub-band Size
	RB
	8
	8

	Csi-ReportingBand
	
	1111111
	1111111

	CSI-Report periodicity and offset
	slot
	5/0
	10/9

	aperiodicTriggeringOffset
	
	Not configured
	Not configured

	Codebook configuration
	Codebook Type
	
	typeI-SinglePanel
	typeI-SinglePanel

	
	Codebook Mode
	
	1
	1

	
	(CodebookConfig-N1,CodebookConfig-N2)
	
	Not configured
	Not configured

	
	CodebookSubsetRestriction
	
	000001
	000001

	
	RI Restriction
	
	N/A
	N/A

	Physical channel for CSI report
	
	PUCCH
	PUCCH

	CQI/RI/PMI delay 
	ms
	8
	9.5

	Maximum number of HARQ transmission
	
	1
	1

	Measurement channel
	
	TBD
	TBD

	TDD Slot Configuration
	
	N/A
	FR1.30-1



A.4.3	FR2
	Parameter
	Unit
	Value

	Bandwidth
	MHz
	100

	Subcarrier spacing
	kHz
	120

	Duplex Mode
	
	TDD

	TDD Slot Configuration 
	
	FR2.120-2 Annex A.1.3

	 SNRBB 
	 dB
	TBD

	Propagation channel
	
	AWGN

	Antenna configuration
	
	2×1and 2x2 with static channel specified in Annex B.1

	Beamforming Model
	
	As specified in Annex B.4.1

	ZP CSI-RS configuration

	CSI-RS resource Type
	
	Periodic

	
	Number of CSI-RS ports (X)
	
	4

	
	CDM Type
	
	FD-CDM2

	
	Density (ρ)
	
	1

	
	First subcarrier index in the PRB used for CSI-RS (k0, k1 )
	
	8

	
	First OFDM symbol in the PRB used for CSI-RS (l0, l1)
	
	13

	
	CSI-RS
periodicity and offset
	slot
	8/1

	NZP CSI-RS for CSI acquisition

	CSI-RS resource Type
	
	Periodic

	
	Number of CSI-RS ports (X)
	
	2

	
	CDM Type
	
	fd-CDM2

	
	Density (ρ)
	
	1

	
	First subcarrier index in the PRB used for CSI-RS (k0, k1 )
	
	6

	
	First OFDM symbol in the PRB used for CSI-RS (l0, l1)
	
	13

	
	NZP CSI-RS-timeConfig
periodicity and offset
	slot
	8/1

	CSI-IM configuration
	CSI-IM resource Type
	
	Periodic

	
	CSI-IM RE pattern
	
	1

	
	CSI-IM Resource Mapping
(kCSI-IM,lCSI-IM)
	
	(8, 13)

	
	CSI-IM timeConfig
periodicity and offset
	slot
	8/1

	ReportConfigType
	
	Periodic

	CQI-table
	
	Table 1

	reportQuantity
	
	cri-RI-PMI-CQI

	timeRestrictionForChannelMeasurements
	
	Not configured

	timeRestrictionForInterferenceMeasurements
	
	Not configured

	cqi-FormatIndicator
	
	Wideband

	pmi-FormatIndicator  
	
	Wideband

	Sub-band Size
	RB
	8

	csi-ReportingBand
	
	111111111

	CSI-Report periodicity and offset
	slot
	8/3

	aperiodicTriggeringOffset
	
	Not configured

	Codebook configuration
	Codebook Type
	typeI-SinglePanel
	typeI-SinglePanel

	
	Codebook Mode
	
	1

	
	(CodebookConfig-N1,CodebookConfig-N2)
	
	Not configured

	
	CodebookSubsetRestriction
	
	000001

	
	RI Restriction
	
	N/A

	Physical channel for CSI report
	
	PUCCH

	CQI/RI/PMI delay 
	ms
	8.375

	Maximum number of HARQ transmission
	
	1

	Measurement channel
	
	TBD


A.5	CQI reporting in fading condition
A.5.1	Test metric
· A CQI index not in the set {median CQI -1, median CQI, median CQI +1} shall be reported at least α% of the time.
· The ratio of the throughput obtained when transmitting the transport format indicated by each reported wideband CQI index and that obtained when transmitting a fixed transport format configured according to the wideband CQI median shall be ≥ γ.
· When transmitting the transport format indicated by each reported wideband CQI index, the average BLER for the indicated transport formats shall be greater than or equal to [0.02].
A.5.2	FR1
	Parameter
	Unit
	Value
	Value

	Bandwidth
	MHz
	10
	20

	Subcarrier spacing
	kHz
	15
	30

	Duplex Mode
	
	FDD
	TDD

	 SNR
	 dB
	TBD
	TBD

	Propagation channel
	
	TDLA30-5
	TDLA30-5

	Antenna configuration
	
	2×1 and 2x2
	2×1 and 2x2

	Correlation configuration
	
	ULA high
	ULA high

	Beamforming Model
	
	As specified in Annex B.4.1
	As specified in Annex B.4.1 

	ZP CSI-RS configuration

	CSI-RS resource Type
	
	Periodic
	Periodic

	
	Number of CSI-RS ports (X)
	
	4
	4

	
	CDM Type
	
	FD-CDM2
	FD-CDM2

	
	Density (ρ)
	
	1
	1

	
	First subcarrier index in the PRB used for CSI-RS (k0)
	
	Row 5,4
	Row 5,4

	
	First OFDM symbol in the PRB used for CSI-RS (l0)
	
	9
	9

	
	CSI-RS
periodicity and offset
	slot
	5/1
	10/1

	NZP CSI-RS for CSI acquisition

	CSI-RS resource Type
	
	Periodic
	Periodic

	
	Number of CSI-RS ports (X)
	
	2
	2

	
	CDM Type
	
	FD-CDM2
	FD-CDM2

	
	Density (ρ)
	
	1
	1

	
	First subcarrier index in the PRB used for CSI-RS (k0)
	
	Row 3,(6)
	Row 3,(6)

	
	First OFDM symbol in the PRB used for CSI-RS (l0)
	
	13
	13

	
	NZP CSI-RS-timeConfig
periodicity and offset
	slot
	5/1
	10/1

	CSI-IM configuration
	CSI-IM resource Type
	
	Periodic
	Periodic

	
	CSI-IM RE pattern
	
	0
	0

	
	CSI-IM Resource Mapping
(kCSI-IM,lCSI-IM)

	
	(4, 9)
	(4, 9)

	
	CSI-IM timeConfig
periodicity and offset
	slot
	5/1
	10/1

	ReportConfigType
	
	Periodic
	Periodic

	CQI-table
	
	Table 1
	Table 1

	reportQuantity
	
	cri-RI-PMI-CQI
	cri-RI-PMI-CQI

	timeRestrictionForChannelMeasurements
	
	Not configured
	Not configured

	timeRestrictionForInterferenceMeasurements
	
	Not configured
	Not configured

	cqi-FormatIndicator
	
	Wideband
	Wideband

	pmi-FormatIndicator  
	
	Wideband
	Wideband

	Sub-band Size
	RB
	8
	8

	Csi-ReportingBand
	
	1111111
	1111111

	CSI-Report periodicity and offset
	slot
	5/0
	10/9

	aperiodicTriggeringOffset
	
	Not configured
	Not configured

	Codebook configuration
	Codebook Type
	
	typeI-SinglePanel
	typeI-SinglePanel

	
	Codebook Mode
	
	1
	1

	
	(CodebookConfig-N1,CodebookConfig-N2)
	
	Not configured
	Not configured

	
	CodebookSubsetRestriction
	
	000001
	000001

	
	RI Restriction
	
	N/A
	N/A

	Physical channel for CSI report
	
	PUCCH
	PUCCH

	CQI/RI/PMI delay 
	ms
	8
	9.5

	Maximum number of HARQ transmission
	
	1
	1

	Measurement channel
	
	TBD
	TBD

	TDD Slot Configuration 
	
	N/A
	FR1.30-1



A.5.3	FR2
	Parameter
	Unit
	Value

	Bandwidth
	MHz
	100

	Subcarrier spacing
	kHz
	120

	Duplex Mode
	
	TDD

	TDD Slot Configuration 
	
	FR2.120-2 Annex A.1.3

	 SNRBB
	 dB
	TBD

	Propagation channel
	
	TDLA30-35

	Antenna configuration
	
	2×1 and 2x2
ULA High

	Beamforming Model
	
	As specified in Annex B.4.1

	ZP CSI-RS configuration

	CSI-RS resource Type
	
	Periodic

	
	Number of CSI-RS ports (X)
	
	4

	
	CDM Type
	
	FD-CDM2

	
	Density (ρ)
	
	1

	
	First subcarrier index in the PRB used for CSI-RS (k0, k1 )
	
	8

	
	First OFDM symbol in the PRB used for CSI-RS (l0, l1)
	
	13

	
	CSI-RS
periodicity and offset
	slot
	8/1

	NZP CSI-RS for CSI acquisition

	CSI-RS resource Type
	
	Aperiodic

	
	Number of CSI-RS ports (X)
	
	2

	
	CDM Type
	
	fd-CDM2

	
	Density (ρ)
	
	1

	
	First subcarrier index in the PRB used for CSI-RS (k0, k1 )
	
	6

	
	First OFDM symbol in the PRB used for CSI-RS (l0, l1)
	
	13

	
	NZP CSI-RS-timeConfig
periodicity and offset
	slot
	Not configured

	
	aperiodicTriggeringOffset
	
	0

	CSI-IM configuration
	CSI-IM resource Type
	
	Aperiodic

	
	CSI-IM RE pattern
	
	1

	
	CSI-IM Resource Mapping
(kCSI-IM,lCSI-IM)
	
	(8, 13)

	
	CSI-IM timeConfig
periodicity and offset
	slot
	Not configured

	ReportConfigType
	
	Aperiodic

	CQI-table
	
	Table 1

	reportQuantity
	
	cri-RI-PMI-CQI

	timeRestrictionForChannelMeasurements
	
	Not configured

	timeRestrictionForInterferenceMeasurements
	
	Not configured

	cqi-FormatIndicator
	
	Wideband

	pmi-FormatIndicator  
	
	Wideband

	Sub-band Size
	RB
	8

	csi-ReportingBand
	
	111111111

	CSI-Report periodicity and offset
	slot
	Not configured 

	Aperiodic Report Slot Offset
	
	6

	CSI request
	
	1 in slots i, where mod(i, 8) = 1, otherwise it is equal to 0

	reportTriggerSize
	
	1

	CSI-AperiodicTriggerStateList
	
	One State with one Associated Report Configuration
Associated Report Configuration contains pointers to NZP CSI-RS and CSI-IM

	Codebook configuration
	Codebook Type
	
	typeI-SinglePanel

	
	Codebook Mode
	
	1

	
	(CodebookConfig-N1,CodebookConfig-N2)
	
	Not configured

	
	CodebookSubsetRestriction
	
	000001

	
	RI Restriction
	
	N/A

	Physical channel for CSI report
	
	PUSCH

	CQI/RI/PMI delay 
	ms
	1.375

	Maximum number of HARQ transmission
	
	1

	Measurement channel
	
	TBD
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