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Background
It’s time to discuss the demodulation and CSI requirements part for Rel-17 Redcap UEs and in this paper, we will summarize the RAN 1’s feature firstly and then provide our views on how to define the corresponding demodulation and CSI parts.
RAN 1 feature summary

Table 1 shows the summary of Rel-17 RAN 1 Redcap features:
Table 1: Summary of Rel-17 RAN 1 Redcap features
	[bookmark: OLE_LINK66][bookmark: OLE_LINK67][bookmark: OLE_LINK29][bookmark: OLE_LINK103][bookmark: OLE_LINK19]RAN 1 feature
	RAN 1 sub-feature
	Analysis of this feature
	Impact on RAN 4 demodulation and CST part 

	Reduced maximum bandwidth 
	Supported bandwidth 
	· Maximum bandwidth of an FR1 RedCap UE during and after initial access is 20 MHz. 
· Maximum bandwidth of an FR2 RedCap UE during and after initial access is 100 MHz.
	· RAN 4 should define the requirements for 20MHz for FR1 and 100MHz for FR2 to test maximum supported bandwidth.

	
	DL BWP
	· Redcap UE can share the same initial BWP, SSB and CORESET #0 with non-redcap UEs when the bandwidth is no wider than the redcap UEs
· Network can configure a separate initial DL BWP for RedCap UEs not exceeding the UE bandwidth in SIB during and after initial access in idle/inactive mode.
	· No impact, since RAN4  always define the requirements in connected mode with dedicate BWP.

	
	UL BWP
	· The initial UL BWP (derived based on SIB) for RedCap UEs can be the same as the initial UL BWP for non-RedCap UEs at least when the initial UL BWP is no wider than the RedCap UE bandwidth.
· For a cell that allows a RedCap UE to access, network can configure a separate initial UL BWP for RedCap UEs not exceeding the bandwidth in SIB and this separate initial UL BWP for RedCap includes ROs for RedCap UEs.
	· No impact, same views with “ DL BWP”

	
	Frequency center alignment
	· For TDD, center frequencies are assumed to be the same for the initial DL and UL BWPs used during random access for RedCap UEs.
· For TDD, center frequencies are assumed to be the same for non-initial DL and UL BWPs with the same BWP id for a RedCap UE
	· No impact, same views with “ DL BWP”

	
	PUCCH Msg4 HARQ feaback
	· Network can enable/disable intra-slot PUCCH frequency hopping within the separate initial UL BWP in the PUCCH resource for HARQ feedback for Msg4/MsgB for RedCap UEs.
· What side of the RedCap UL BWP center frequency to which PUCCH resources are mapped is configurable by the network
	· No impact since PUCCH Msg 4 is not used in connected mode and no physical channel structure has been changed.

	
	PRACH Msg1
	· For 4-step RACH, support the early indication of RedCap UEs at least in Msg1.
· For 2-step RACH, support the early indication of RedCap UEs at least in MsgA PRACH.
	· No impact since no physical channel structure has been changed.

	[bookmark: _Toc85808483]Reduced minimum number of Rx branches
	
	· For frequency bands where a legacy NR UE is required to be equipped with a minimum of 2 Rx antenna ports, the minimum number of Rx branches supported by specification for a RedCap UE is 1. The specification also supports 2 Rx branches for a RedCap UE in these bands.
· For frequency bands where a legacy NR UE (other than 2-Rx vehicular UE) is required to be equipped with a minimum of 4 Rx antenna ports, the minimum number of Rx branches supported by specification for a RedCap UE is 1. The specification also supports 2 Rx branches for a RedCap UE in these bands.
	· RAN 4 has never defined the performance for 1RX, therefore, requirements with 1Rx should be defined.

	Half-duplex FDD operation
	Switch time
	· For HD-FDD switching time, reuse existing switching times for UE not capable of full duplex in TS 38.211, Table 4.3.2-3.
	· No impact since it is up to network’s dynamic scheduling without no UE behavior changed 

	
	Collisions handling
	· 9 scenarios that different DL/UL physical channel and signals is collided has been discussed 
	· No impact since no physical channel structure has been changed and performance is not impacted.

	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.
	· RAN 4 should define requirements for 1RX for rank 1 and rank 2 for 2RX

	Relaxed maximum modulation order
	
	· The MCS and CQI table 1 are mandatory for Redcap UE
· 256QAM MCS tables and 64QAM low SE MCS are optional for Redcap UE
· For a RedCap UE, “CQI table 1” (Table 5.2.2.1-2 in TS 38.214), that corresponds to MCS Table 5.1.3.1-1 in TS 38.214, is mandatory.
· Both 256QAM MCS table for PDSCH and “CQI table 2” are supported by a RedCap UE indicating support of 256QAM for PDSCH.
	· 256QAM has been introduced in legacy UE to cover the scenario of cell center with high SINR, the same logic should apply for Redcap UE. Therefore,  RAN 4 should define the requirements for MCS in MCS Table 1 as mandatory for Redcap UE and 256QAM with applicability rules needing UE capability signaling.


Based from the content of Table 1, we can observe that no new “advanced features” has been introduced from the aspect of demodulation and CSI part, therefore, all the Rel-15 test cases defined in TS 38.101-4 can be reused for Redcap UE with only few changes of certain parameters such as receiving antennas, MIMO layers and MCS. Generally, all tests should cover both 1RX and 2RX to apply for RedCap UEs supporting different maximum MIMO layers. Meanwhile, considering the RedCap UE is low cost UE, the number of test cases should be minimized to reduce test cost and workload.
Proposal 1:  Rel-15 test cases can be used as baseline for Redcap UE with considering of reducing test cases and work effort.
Proposal 2: All test should cover both 1RX and 2RX to apply for Redcap UEs supporting different maximum MIMO layers.
Following type of test cases has been introduced in Rel-15:
· Demodulation requirements:
· PDSCH performance requirements
· PDCCH performance requirements
· PBCH performance requirements
· Sustained date rate requirements
· CSI requirements
· CQI test
· PMI test
· RI test
In following clauses we will analyse one by one to give our proposed test cases.
Demodulation requirements cases
PDSCH performance test
· MCS and propagation conditions
· For FR1:
In Rel-15, QPSK, 16QAM and 256QAM were introduced for 1 layer for PDSCH performance test. Based from our understanding, to reduce the test cost for Redcap UE, one way is distributing different MCS to different duplex mode. e.g. MCS 4 for FDD and 64QAM for TDD. Meanwhile, considering the feasibility of scheduling, severe propagation conditions such as TDLC300-100 can apply for MCS 4 and good propagation conditions such as TDLA30-10 can apply for MCS 4. Meanwhile, we also propose to introduce 256QAM for FR1 with the reasons in Table 1. Considering it maybe it has less chance to schedule 256QAM and 2 layers at the same time, we prefer to define requirements for only 1 layer for Redcap UE supporting different maximum MIMO layers. 
For case with 2 MIMO layers, 16QAM and 64 QAM were introduced in Rel-15. We can follow the same logic as layer.
· For FR2:
In Rel-15, only requirements for TDD are defined, hence we propose to define only one MCS. 64QAM with MCS 17 is our preference since the requirements of case 2-6 in Table 7.2.2.2.1-4 in TS 38.101-4 can be directly reused without any simulation work. The propagation conditions can be reused from case 2-6. i.e. TDLA30-75.
· Antenna configuration:
Except for case 256QAM, for case with 1 layer, we propose to use 2T1R Low. For case with 2 layers, we propose to use 2T2R Low. For case with 256 QAM and 1 layer, we propose to use 2T1R Low for UE supporting maxNumberMIMO-LayersPDSCH equals to 1 and 2T2R low for UE supporting maxNumberMIMO-LayersPDSCH equals to 2. 
· Bandwidth
For bandwidth, we propose to choose the maximum bandwidth defined for RedCap. i.e. 20MHz for FR1 and 100MHz for FR2.
· Duplex mode 
As shown in Table 1, HD-FDD is additionally introduced as optional feature for UE operating in FDD band. Based on our understanding, HD-FDD mainly depends on dynamic scheduling from base station and no demodulation performance impact but larger test time due to ACK/NACK feedback can be seen compared to FDD. What’s more, HD-FDD is not commonly used in actual deployment. Therefore, we prefer to only consider the TDD and FDD for FR1 and TDD for FR2 (Reused from Rel-15).
Other parameters can be reused from Rel-15 PDSCH test.
The proposed PDSCH test cases are summarized as Table 2:
Table 2: Proposed PDSCH performance test for Redcap UE
	Frequency
range
	duplex mode
	Applicability rules
	CHBW/ SCS
	MIMO layers
	PDSCH type and MCS
	Channel Model
	Antenna
configuration
	Max number of HARQ process

	












FR1
	





FDD
	 For UE supporting maxNumberMIMO-LayersPDSCH=1
	20MHz/15kHz
	1
	Type A/QPSK (MCS4)
	TDLC300-100
	2T1R Low
	4

	
	
	 For UE supporting maxNumberMIMO-LayersPDSCH=1 and 256QAM
	20MHz/15kHz
	1
	Type A/256QAM (MCS24)
	TDLA30-10
	2T1R Low
	4

	
	
	For UE supporting maxNumberMIMO-LayersPDSCH=2 and 256QAM
	20MHz/15kHz
	1
	Type A/256QAM (MCS24)
	TDLA30-10
	2T2R Low
	4

	
	
	 For UE supporting maxNumberMIMO-LayersPDSCH=2
	20MHz/15kHz
	2
	Type A/QPSK (MCS4)
	TDLC300-100
	2T2R Low
	4

	
	


TDD
	 For UE supporting maxNumberMIMO-LayersPDSCH=1
	20MHz/30kHz
	1
	Type A/64QAM (MCS19)
	TDLA30-10
	2T1R Low
	8

	
	
	 For UE supporting maxNumberMIMO-LayersPDSCH=1 and 256QAM
	20MHz/30kHz
	1
	Type A/256QAM (MCS24)
	TDLA30-10
	2T1R Low
	8

	
	
	 For UE supporting maxNumberMIMO-LayersPDSCH=2 and 256QAM
	20MHz/30kHz
	1
	Type A/256QAM (MCS24)
	TDLA30-10
	2T2R Low
	8

	
	
	 For UE supporting maxNumberMIMO-LayersPDSCH=2
	20MHz/30kHz
	2
	Type A/64QAM (MCS19)
	TDLA30-10
	2T2R Low
	8

	
FR2
	
TDD
	 For UE supporting maxNumberMIMO-LayersPDSCH=1
	100MHz/120kHz
	1
	Type A/64QAM (MCS17)
	TDLA30-75
	2T1R Low
	8

	
	
	 For UE supporting maxNumberMIMO-LayersPDSCH=2
	100MHz/120kHz
	2
	Type A/64QAM (MCS17) (Note 1)
	TDLA30-75
	2T2R Low
	8

	Note 1: Reuse case 2-6 in Table 7.2.2.2.1-4 in TS 38.101-4



Proposal 3: Define PDSCH performance requirements for RedCap UE as per the test cases listed in Table 2.
PDCCH performance test
As a new type of UE with first release, it is necessary to guarantee the performance of PDCCH, therefore, we propose to define the performance requirements of PDCCH. In Rel-15, there are many cases with different number of transmission antennas, frequency resources, CEG-REG mapping type and propagation conditions. Based from our understanding, the test cases should be reduced but can reuse the parameters from Rel-15 as much as possible to reduce the simulation work. Therefore, we propose the following test cases in Table 3:
Table 3: Proposed PDCCH test cases
	Frequency range
	Duplex mode
	
UE capability
	Bandwidth/SCS (MHz/kHz)
	CORESET RB
	CORESET duration
	Aggregation level
	CCE to REG mapping type
	
Interleaver size
	
REG bundle size
	Propagation Condition
	Antenna configuration and correlation Matrix

	FR1
	

FDD
	maxNumberMIMO-LayersPDSCH=2 
	20/15 
	48
	2
	8
	nonInterleaved
	N/A
	6
	TDLC300-100
	2x2 Low

	
	
	maxNumberMIMO-LayersPDSCH=1 
	20/15 
	48
	2
	8
	nonInterleaved
	N/A
	6
	TDLC300-100
	2x1 Low

	
	
TDD
	maxNumberMIMO-LayersPDSCH=2 
	20/30 
	48
	2
	4
	Interleaved
	3
	6
	TDLC300-100
	2x2 Low

	
	
	maxNumberMIMO-LayersPDSCH=1 
	20/30 
	48
	2
	4
	Interleaved
	3
	6
	TDLC300-100
	2x1 Low

	

FR2
	

TDD
	maxNumberMIMO-LayersPDSCH=2 
	100/120 
	60
	2
	16
	Interleaved
	3
	2
	TDLA30-75
	2x2 Low

	
	
	maxNumberMIMO-LayersPDSCH=1 
	100/120 
	60
	2
	16
	Interleaved
	3
	2
	TDLA30-75
	2x1 Low

	Note 1: the reused test cases 
Note 2: 


The requirements for case with green highlighted can be reused from Tel-15
Proposal 4: Define PDCCH performance requirements Use Table 3 for Redcap UE.
PBCH performance test
In Rel-15, PBCH performance requirements were defined, but it is untestable. Considering there is no requirements for 1RX in current spec, therefore, we prefer to define PBCH performance requirements only for 1RX to fill the vacancy of 1RX with the same test scenarioes as 2Rx The proposed test parameters are shown as follows:
Table 4: Proposed PBCH test cases for 1RX
	Frequency range
	Duplex mode
	Bandwidth (MHz) / Subcarrier spacing (kHz)
	SS/PBCH block index
	Propagation condition
	Antenna configuration and correlation matrix

	
FR1
	FDD
	20/15
	Not known
	TDLC300-100
	1 x 1 Low

	
	
	20/15
	known
	TDLC300-100
	1 x 1 Low

	
	TDD
	20/30
	Not known
	TDLC300-100
	1 x 1 Low

	
	
	20/30
	known
	TDLC300-100
	1 x 1 Low

	FR2
	TDD
	100/120
	Not known
	TDLA30-300
	1 x 1 Low

	
	
	100/120
	known
	TDLA30-300
	1 x 1 Low



Proposal 5: define PBCH performance requirements only for 1RX as listed in Table 4. 
SDR test
Based from our understanding, the purpose of the test 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. However, Redcap UE is designed to reduce the modulation order, number of Rx, MIMO layers and bandwidth, the relative maximum data rate is not the purpose from RAN 1 design. To reduce the test effort, we propose to not define the SDR test.
Proposal 6: Not test SDR test.
CSI requirements cases 
Considering Redcap UE is a new type of UE, it is necessary to define the CSI requirements but with minimized number of test cases.  We prefer to only define CQI requirements since Base station is not always using reported PMI to select the precoding matrix. For RI test, UE supporting maximum 1 MIMO layer will be untestable. Considering the test effort, we propose to only define the CQI requirements
Proposal 7: Consider CQI test in AWGN channel and fading channel with wideband reporting and not consider CQI test with subband reporting, PMI and RI tests. 
CQI test
In Rel-15, CQI requirements for AWGN, fading with wideband reporting and fading with subband reporting were defined. However, for Redcap UE with low capability, subband CQI reporting need more UE complexity and buffer requirements. Therefore, we prefer to only define CQI test with wideband reporting under AWGN and fading condition.
As for the test parameters, we propose to reuse the Rel-15 CQI test as much as possible. 
·  Test with AWGN channel
In Rel-15, CQI table 2 was used for FR1, we propose to use CQI table 1 for all the tests since CQI table 2 is optional for Redcap UE. For all cases in FR1, the SNR should be re-simulated since CQI table is changed. For cases with FR2 and 2T2R, the SNR point can be reused from Rel-15, but for case with 2T1R, SNR should be re-simulated since MIMO layers has changed from 2 to 1. For other test parameters, we can reuse from Rel-15 cases.
Table 5: Proposed CQI test cases for AWGN channel for Redcap UE
	CQI table
	CodeBook
	FR
	Duplex
	Bandwidth/SCS
	Antenna configuration
	MIMO layers
	SNR

	




Table 1
	




SP Type 1
	


FR1

	
FDD

	
20MHz/15kHz
	2T1R
	1
	Low SNR(Need simulation) 

	
	
	
	
	
	2T1R
	1
	High SNR(Need simulation)

	
	
	
	
	
	2T2R
	2
	Low SNR (Need simulation)

	
	
	
	
	
	2T2R
	2
	High SNR(Need simulation)

	
	
	
	
TDD

	
20MHz/30kHz
	2T1R
	1
	Low SNR (Need simulation)

	
	
	
	
	
	2T1R
	1
	High SNR(Need simulation)

	
	
	
	
	
	2T2R
	2
	Low SNR (Need simulation)

	
	
	
	
	
	2T2R
	2
	High SNR(Need simulation)

	
	
	FR2
	
TDD
	
100MHz/120kHz

	2T1R
	1
	Low SNR (Need simulation)

	
	
	
	
	
	2T1R
	1
	High SNR(Need simulation)

	
	
	
	
	
	2T2R
	2
	8 and 9 (Note 1)

	
	
	
	
	
	2T2R
	2
	14 and 15 (Note 1)

	Note 1: Reuse the requirements from Rel-15 case



·  Test with fading channel
Same views as AWGN, we propose to use Table 6 for fading wideband test. It is noted that all the SNR points should be re-simulated since the combination of MIMO layers and antenna configuration has been changed compared to Rel-15
Table 6: Proposed CQI test cases for fading channel for Redcap UE
	FR
	Codebook
	CQI table
	Duplex
	TDD pattern
	Bandwidth/SCS
	Antenna configuration
	MIMO layers
	SNR

	


FR1

	



SP type 1

	



Table 1
	
FDD

	
N/A
	
20MHz/15kHz

	2T1R ULA high
	1
	Low SNR(Need simulation) 

	
	
	
	
	
	
	2T1R ULA high
	1
	High SNR(Need simulation)

	
	
	
	
	
	
	2T2R XP high
	2
	Low SNR (Need simulation)

	
	
	
	
	
	
	2T2R XP high
	2
	High SNR(Need simulation)

	
	
	
	
TDD

	
7D1S2U

	
20MHz/30kHz

	2T1R ULA high
	1
	Low SNR (Need simulation)

	
	
	
	
	
	
	2T1R ULA high
	1
	High SNR(Need simulation)

	
	
	
	
	
	
	2T2R XP high
	2
	Low SNR (Need simulation)

	
	
	
	
	
	
	2T2R XP high
	2
	High SNR(Need simulation)

	
FR2
	
	
	
TDD
	
DDDSU
	
100MHz/120kHz
	2T1R ULA high
	1
	Low SNR (Need simulation)

	
	
	
	
	
	
	2T1R ULA high
	1
	High SNR(Need simulation)

	
	
	
	
	
	
	2T2R ULA high
	2
	Low SNR (Need simulation)

	
	
	
	
	
	
	2T2R ULA high
	2
	High SNR(Need simulation)


Proposal 8: Define the requirements for CQI test with AWGN channel as listed in Table 5 and Define the requirements for CQI test with fading channel as listed in Table 6.  
Conclusion
In this paper we summarize the RAN 1’s feature firstly and then provide our views on how to define the corresponding demodulation and CSI parts. The proposals are: 
Proposal 1:  Rel-15 test cases can be used as baseline for Redcap UE with considering of reducing test cases and work effort.
Proposal 2: All test should cover both 1RX and 2RX to apply for Redcap UEs supporting different maximum MIMO layers.
Proposal 3: Define PDSCH performance requirements for RedCap UE as per the test cases listed in Table 2.
Table 2: Proposed PDSCH performance test for Redcap UE
	Frequency
range
	duplex mode
	Applicability rules
	CHBW/ SCS
	MIMO layers
	PDSCH type and MCS
	Channel Model
	Antenna
configuration
	Max number of HARQ process

	












FR1
	





FDD
	 For UE supporting maxNumberMIMO-LayersPDSCH=1
	20MHz/15kHz
	1
	Type A/QPSK (MCS4)
	TDLC300-100
	2T1R Low
	4

	
	
	 For UE supporting maxNumberMIMO-LayersPDSCH=1 and 256QAM
	20MHz/15kHz
	1
	Type A/256QAM (MCS24)
	TDLA30-10
	2T1R Low
	4

	
	
	For UE supporting maxNumberMIMO-LayersPDSCH=2 and 256QAM
	20MHz/15kHz
	1
	Type A/256QAM (MCS24)
	TDLA30-10
	2T2R Low
	4

	
	
	 For UE supporting maxNumberMIMO-LayersPDSCH=2
	20MHz/15kHz
	2
	Type A/QPSK (MCS4)
	TDLA30-10
	2T2R Low
	4

	
	


TDD
	 For UE supporting maxNumberMIMO-LayersPDSCH=1
	20MHz/30kHz
	1
	Type A/64QAM (MCS19)
	TDLC300-100
	2T1R Low
	8

	
	
	 For UE supporting maxNumberMIMO-LayersPDSCH=1 and 256QAM
	20MHz/30kHz
	1
	Type A/256QAM (MCS24)
	TDLA30-10
	2T1R Low
	8

	
	
	 For UE supporting maxNumberMIMO-LayersPDSCH=2
	20MHz/30kHz
	2
	Type A/QPSK (MCS24)
	TDLC300-100
	2T2R Low
	8

	
	
	 For UE supporting maxNumberMIMO-LayersPDSCH=2
	20MHz/30kHz
	2
	Type A/64QAM (MCS19)
	TDLA30-10
	2T2R Low
	8

	
FR2
	
TDD
	 For UE supporting maxNumberMIMO-LayersPDSCH=1
	100MHz/120kHz
	1
	Type A/64QAM (MCS17)
	TDLA30-75
	2T1R Low
	8

	
	
	 For UE supporting maxNumberMIMO-LayersPDSCH=2
	100MHz/120kHz
	2
	Type A/64QAM (MCS17)
	TDLA30-75
	2T2R Low
	8


Proposal 4: Define PDCCH performance requirements Use Table 3 for Redcap UE.
Table 3: Proposed PDCCH test cases
	Frequency range
	Duplex mode
	
Appilicablity rules
	Bandwidth (MHz)
	CORESET RB
	CORESET duration
	Aggregation level
	CCE to REG mapping type
	
Interleaver size
	
REG bundle size
	Propagation Condition
	Antenna configuration and correlation Matrix

	




FR1
	

FDD
	maxNumberMIMO-LayersPDSCH=2 
	20/15 
	48
	2
	8
	nonInterleaved
	N/A
	6
	TDLC300-100
	2x2 Low

	
	
	maxNumberMIMO-LayersPDSCH=1 
	20/15 
	48
	2
	8
	nonInterleaved
	N/A
	6
	TDLC300-100
	2x1 Low

	
	
TDD
	maxNumberMIMO-LayersPDSCH=2 
	20/30 
	48
	2
	4
	Interleaved
	3
	6
	TDLC300-100
	2x2 Low

	
	
	maxNumberMIMO-LayersPDSCH=1 
	20/30 
	48
	2
	4
	Interleaved
	3
	6
	TDLC300-100
	2x1 Low

	

FR2
	

TDD
	maxNumberMIMO-LayersPDSCH=2 
	100/120 
	60
	2
	16
	Interleaved
	3
	2
	TDLA30-75
	2x2 Low

	
	
	maxNumberMIMO-LayersPDSCH=1 
	100/120 
	60
	2
	16
	Interleaved
	3
	2
	TDLA30-75
	2x1 Low


Proposal 5: define PBCH performance requirements only for 1RX as listed in Table 4. 
Table 4: Proposed PBCH test cases for 1RX
	Frequency range
	Duplex mode
	Bandwidth (MHz) / Subcarrier spacing (kHz)
	SS/PBCH block index
	Propagation condition
	Antenna configuration and correlation matrix

	
FR1
	FDD
	20/15
	Not known
	TDLC300-100
	1 x 1 Low

	
	
	20/15
	known
	TDLC300-100
	1 x 1 Low

	
	TDD
	20/30
	Not known
	TDLC300-100
	1 x 1 Low

	
	
	20/30
	known
	TDLC300-100
	1 x 1 Low

	FR2
	TDD
	100/120
	Not known
	TDLA30-300
	1 x 1 Low

	
	
	100/120
	known
	TDLA30-300
	1 x 1 Low


Proposal 6: Not test SDR test.
Proposal 7: Consider CQI test in AWGN channel and fading channel with wideband reporting and not consider CQI test with subband reporting, PMI and RI tests. 
Proposal 8: Define the requirements for CQI test with AWGN channel as listed in Table 5 and Define the requirements for CQI test with fading channel as listed in Table 6.  
Table 5: Proposed CQI test cases for AWGN channel for Redcap UE
	CQI table
	CodeBook
	FR
	Duplex
	Bandwidth/SCS
	Antenna configuration
	MIMO layers
	SNR

	




Table 1
	




SP Type 1
	


FR1

	
FDD

	
20MHz/15kHz
	2T1R
	1
	Low SNR(Need simulation) 

	
	
	
	
	
	2T1R
	1
	High SNR(Need simulation)

	
	
	
	
	
	2T2R
	2
	Low SNR (Need simulation)

	
	
	
	
	
	2T2R
	2
	High SNR(Need simulation)

	
	
	
	
TDD

	
20MHz/30kHz
	2T1R
	1
	Low SNR (Need simulation)

	
	
	
	
	
	2T1R
	1
	High SNR(Need simulation)

	
	
	
	
	
	2T2R
	2
	Low SNR (Need simulation)

	
	
	
	
	
	2T2R
	2
	High SNR(Need simulation)

	
	
	FR2
	
TDD
	
100MHz/120kHz

	2T1R
	1
	Low SNR (Need simulation)

	
	
	
	
	
	2T1R
	1
	High SNR(Need simulation)

	
	
	
	
	
	2T2R
	2
	8 and 9 (Note 1)

	
	
	
	
	
	2T2R
	2
	[bookmark: _GoBack]14 and 15

	Note 1: Reuse the requirements from Rel-15 case



Table 6: Proposed CQI test cases for fading channel for Redcap UE
	FR
	Codebook
	CQI table
	Duplex
	TDD pattern
	Bandwidth/SCS
	Antenna configuration
	MIMO layers
	SNR

	


FR1

	



SP type 1

	



Table 1
	
FDD

	
N/A
	
20MHz/15kHz

	2T1R ULA high
	1
	Need simulation 

	
	
	
	
	
	
	2T1R ULA high
	1
	Need simulation 

	
	
	
	
	
	
	2T2R XP high
	2
	Need simulation 

	
	
	
	
	
	
	2T2R XP high
	2
	Need simulation 

	
	
	
	
TDD

	
7D1S2U

	
20MHz/30kHz

	2T1R ULA high
	1
	Need simulation

	
	
	
	
	
	
	2T1R ULA high
	1
	Need simulation

	
	
	
	
	
	
	2T2R XP high
	2
	Need simulation

	
	
	
	
	
	
	2T2R XP high
	2
	Need simulation

	
FR2
	
	
	
TDD
	
DDDSU
	
100MHz/120kHz
	2T1R ULA high
	1
	Need simulation

	
	
	
	
	
	
	2T1R ULA high
	1
	Need simulation

	
	
	
	
	
	
	2T2R ULA high
	2
	Need simulation

	
	
	
	
	
	
	2T2R ULA high
	2
	Need simulation



