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For agreements
Work plan
	RAN4#110, February 2024 (This meeting)
· Agree with the work plan.
· Discuss the scope of UE demodulation and CSI reporting requirements.
· Agree with the initial simulation assumption for UE demodulation and CSI reporting requirements.
RAN4#110-bis, April 2024
· Collect the initial simulation results for alignment.
· Finalize the test parameters for UE demodulation and CSI reporting requirements.
· Decide the CR work split for TS 38.101-4. 
RAN4#111, May 2024
· Collect the simulation results.
· Agree with the UE demodulation and CSI reporting requirements based on the simulation results with impairments.
· Agree with the CR for TS38.101-4.



UE demodulation and CSI reporting requirements
UE demodulation requirements
Scope of UE demodulation performance part
· Rel-18 eRedCap UE demodulation performance part focus only on Rel-18 eRedCap UE. Rel-18 eRedCap UE demodulation requirements are specified for UE indicating support of supportOfERedCap-r18.
Whether to define PDSCH demodulation requirements
· Define new PDSCH demodulation requirements for Rel-18 eRedCap UEs in FR1.

Supported UE capability
Define PDSCH demodulation requirements targeting:
· UE not supporting eRedCapNotReducedBB-BW-r18 (FG 48-1)
· UE supporting eRedCapNotReducedBB-BW-r18 (FG 48-2)
Test setup
· Specify PDSCH demodulation requirements for both 1Rx and 2Rx configurations, and for TDD, FDD and HD-FDD configurations.
PDSCH test cases for UE not supporting eRedCapNotReducedBB-BW-r18 (FG 48-1, supportOfERedCap-r18 only)
· RAN4 define the following PDSCH demodulation requirements.
· FDD/HD-FDD SCS=15kHz
	
	Received antennas
	Modulation
	Code rate
	Rank
	PRB size
	TBS
	Propagation

	QPSK
	1Rx/2Rx
	MCS4 in Table 1
	1/3 
	Rank 1
	25
	1928
	TDLB100-400

	16QAM
	1Rx/2Rx
	MCS13 in Table 1
	0.47
	Rank 1
	25
	6272
	TDLC300-100



· TDD SCS=30kHz
	
	Received antennas
	Modulation
	Code rate
	Rank
	PRB size
	TBS
	Propagation

	QPSK
	1Rx/2Rx
	MCS4 in Table 1
	1/3 
	Rank 1
	12
	928
	TDLB100-400

	16QAM
	1Rx/2Rx
	MCS13 in Table 1
	0.47
	Rank 1
	12
	3104
	TDLC300-100



PDSCH test cases for UE supporting eRedCapNotReducedBB-BW-r18 (FG 48-2)
· RAN4 define the following PDSCH demodulation requirements.
· FDD/HD-FDD SCS=15kHz
	
	Received antennas
	Modulation
	Code rate
	Rank
	PRB size
	TBS
	Propagation

	QPSK
	1Rx/2Rx
	MCS4 in Table 1
	1/3 
	Rank 1
	52
	3904
	TDLB100-400

	16QAM
	1Rx/2Rx
	MCS13 in Table 1
	0.47
	Rank 1
	40
	9992
	TDLC300-100


· TDD SCS=30kHz
	
	Received antennas
	Modulation
	Code rate
	Rank
	PRB size
	TBS
	Propagation

	QPSK
	1Rx/2Rx
	MCS4 in Table 1
	1/3 
	Rank 1
	12
	928
	TDLB100-400

	16QAM
	1Rx/2Rx
	MCS13 in Table 1
	0.47
	Rank 1
	25
	4992
	TDLC300-100



Applicability of SDR requirements for eRedCap UEs
· SDR requirements are applicable for Rel-18 eRedCap. 
· Existing PRB bundling type and bundling size parameters can be applicable for eRedCap, i.e., PRBs are allocated in contiguous manner.
PDCCH demodulation requirements
· Not define new PDCCH demodulation requirements
· PDCCH demodulation requirements for Rel-17 RedCap are applicable for Rel-18 eRedCap
PBCH demodulation requirements
· Not define new PBCH demodulation requirements
· PBCH demodulation requirements for Rel-17 RedCap are applicable for Rel-18 eRedCap

UE CSI reporting requirements
Whether to define new CSI reporting requirements
· Reuse the same test scenario of Rel-17 RedCap CSI reporting requirements for Rel-18 eRedCap UE.
· FRC/RMC should adapt to Rel-18 eRedCap UE capabilities (e.g., 10Mbps, baseband BW)

CQI reporting test in static condition
· Define CQI reporting test in static condition for 1Rx/2Rx with TDD/FDD/HD-FDD
· Reused Rel-17 test scenarios: 
· 1Rx FDD/HD-FDD: TS38.101-4 6.2.1.1.1.1 
· 1Rx TDD: TS38.101-4 6.2.1.2.1.1
· 2Rx FDD/HD-FDD: TS38.101-4 6.2.2.1.1.4
· Set to Rank 1
· 2Rx TDD: TS38.101-4 6.2.2.2.1.5
· Set to Rank 1

CQI reporting test in fading condition
· Define CQI reporting test in fading condition for 1Rx/2Rx with TDD/FDD/HD-FDD
· Reused Rel-17 test scenarios:
· 1Rx FDD/HD-FDD: TS38.101-4 6.2.1.1.2.1
· 1Rx TDD: TS38.101-4 6.2.1.2.2.1
· 2Rx FDD/HD-FDD: TS38.101-4 6.2.2.2.1.5
· 2Rx TDD: TS38.101-4 6.2.2.2.2.4
CQI-TBS table
· Use the following CQI-TBS table to define CQI reporting requirements for Rel-18 eRedCap UE
· Use rank 1 only for eRedCap CSI reporting requirements.
	
	Rank 1

	[bookmark: _Hlk153894627]TBS Scheme
	TBS.1-3y
	TBS.1-5y

	MCS table
	64QAM

	Number of allocated PDSCH resource blocks
	15
	7

	Number of consecutive PDSCH symbols
	12
	12

	Number of PDSCH MIMO layers
	1
	1

	Number of DMRS REs (Note 1)
	24
	24

	Overhead for TBS determination
	0
	0

	Available RE-s
	1800
	840

	CQI index
	Spectral efficiency
	MCS index
	Modulation
	Information Bit Payload per Slot

	0
	OOR
	OOR
	OOR
	N/A
	N/A

	1
	0.2344
	0
	QPSK
	432
	192

	2
	0.2344
	0
	
	432
	192

	3
	0.3770
	2
	
	672
	320

	4
	0.6016
	4
	
	1128
	504

	5
	0.8770
	6
	
	1608
	736

	6
	1.1758
	8
	
	2152
	984

	7
	1.4766
	11
	16QAM
	2664
	1256

	8
	1.9141
	13
	
	3496
	1608

	9
	2.4063
	15
	
	4352
	2024

	10
	2.7305
	18
	64QAM
	4864
	2280

	11
	3.3223
	20
	
	6016
	2792

	12
	3.9023
	22
	
	7040
	3368

	13
	4.5234
	24
	
	8064
	3824

	14
	5.1152
	26
	
	9224
	4224

	15
	5.5547
	28
	
	9992
	4608



PMI reporting tests
· Define PMI reporting test for 1Rx/2Rx with TDD/FDD/HD-FDD by reusing the Rel-17 RedCap PMI test setup.
· For PMI reporting test, the test metric is given as a throughput ratio of follow PMI and random PMI at 90% of peak rate with follow PMI.
· Reused Rel-17 test scenarios:
· 1Rx FDD/HD-FDD: TS38.101-4 6.3.1.1.1
· 1Rx TDD: TS38.101-4 6.3.1.2.1
· 2Rx FDD/HD-FDD: TS38.101-4 6.3.2.1.1
· 2Rx TDD: TS38.101-4 6.3.2.2.7
· Use the following FRC with 25PRBs for SCS=15kHz and 12PRBs for SCS=30kHz
	
	Received antennas
	Modulation
	Code rate
	Rank
	PRB size
	TBS
	Propagation

	FDD/HD-FDD
	1Rx/2Rx
	MCS13 in Table 1
	0.47
	Rank 1
	25
	5760
	TDLA30-5

	TDD
	1Rx/2Rx
	MCS13 in Table 1
	0.47
	Rank 1
	12
	2792
	TDLA30-5



RI reporting requirements
· Not define new RI reporting requirements for Rel-18 eRedCap UE

BS demodulation requirements
Scope of BS demodulation requirements
· No additional BS demodulation requirements need to be specified for Rel-18 eRedCap.

Way forward
UE demodulation requirements
PDSCH demodulation requirements
· Interested companies are encouraged to provide the simulation results in RAN4#110bis.

PDSCH test cases for UE not supporting eRedCapNotReducedBB-BW-r18 (FG 48-1, supportOfERedCap-r18 only)
· FFS whether to define PDSCH demodulation requirements with 64QAM/256QAM.
· FDD/HD-FDD SCS=15kHz
	
	Received antennas
	Modulation
	Code rate
	Rank
	PRB size
	TBS
	Propagation

	64QAM 1Rx
	1Rx
	MCS19 in Table 1
	0.50
	Rank 1
	25
	9992
	TDLA30-10

	64QAM 2Rx Option 1
	2Rx
	MCS19 in Table 1
	0.50
	Rank 1
	25
	9992
	TDLA30-10

	64QAM 2Rx Option 2 (Same as Rel-17)
	2Rx
	MCS19 in Table 1
	0.50
	Rank 2
	12
	9480
	TDLA30-10

	256QAM
	1Rx
	MCS20 in Table 2
	0.67
	Rank 1
	14
	9736
	TDLA30-10

	256QAM
	2Rx
	MCS24 in Table 2
	0.82
	Rank 1
	11
	9480
	TDLA30-10



· TDD SCS=30kHz
	
	Received antennas
	Modulation
	Code rate
	Rank
	PRB size
	TBS
	Propagation

	64QAM 1Rx
	1Rx
	MCS19 in Table 1
	0.50
	Rank 1
	12
	4736
	TDLA30-10

	64QAM 2Rx Option 1
	2Rx
	MCS19 in Table 1
	0.50
	Rank 1
	12
	4736
	TDLA30-10

	64QAM 2Rx Option 2 (Same as Rel-17)
	2Rx
	MCS19 in Table 1
	0.50
	Rank 2
	6
	4736
	TDLA30-10

	256QAM
	1Rx
	MCS20 in Table 2
	0.67
	Rank 1
	7
	4864
	TDLA30-10

	256QAM
	2Rx
	MCS24 in Table 2
	0.82
	Rank 1
	5
	4352
	TDLA30-10



PDSCH test cases for UE supporting eRedCapNotReducedBB-BW-r18 (FG 48-2)
· FFS whether to define PDSCH demodulation requirements with 64QAM/256QAM.
· FDD/HD-FDD SCS=15kHz
	
	Received antennas
	Modulation
	Code rate
	Rank
	PRB size
	TBS
	Propagation

	64QAM 1Rx
	1Rx
	MCS13 in Table 1
	0.47
	Rank 1
	25
	9992
	TDLC300-100

	64QAM 2Rx Option 1
	2Rx
	MCS19 in Table 1
	0.50
	Rank 1
	25
	9992
	TDLA30-10

	64QAM 2Rx Option 2 (Same as Rel-17)
	2Rx
	MCS19 in Table 1
	0.50
	Rank 2
	12
	9480
	TDLA30-10

	256QAM
	1Rx
	MCS20 in Table 2
	0.67
	Rank 1
	14
	9736
	TDLA30-10

	256QAM
	2Rx
	MCS24 in Table 2
	0.82
	Rank 1
	11
	9480
	TDLA30-10


NOTE: 64QAM/256QAM setups are same as the case with not supporting eRedCapNotReducedBB-BW-r18
· TDD SCS=30kHz
	
	Received antennas
	Modulation
	Code rate
	Rank
	PRB size
	TBS
	Propagation

	64QAM 1Rx
	1Rx
	MCS19 in Table 1
	0.50
	Rank 1
	12
	4736
	TDLA30-10

	64QAM 2Rx Option 1
	2Rx
	MCS19 in Table 1
	0.50
	Rank 1
	12
	4736
	TDLA30-10

	64QAM 2Rx Option 2 (Same as Rel-17)
	2Rx
	MCS19 in Table 1
	0.50
	Rank 2
	6
	4736
	TDLA30-10

	256QAM
	1Rx
	MCS20 in Table 2
	0.67
	Rank 1
	7
	4864
	TDLA30-10

	256QAM
	2Rx
	MCS24 in Table 2
	0.82
	Rank 1
	5
	4352
	TDLA30-10


NOTE: 64QAM/256QAM setups are same as the case with not supporting eRedCapNotReducedBB-BW-r18

SDR requirements
· Update TS 38.101-4 5.5.1 as follows:
	FR1 single carrier requirements
The requirements in this clause are applicable to the FR1 single carrier case.
The requirements and procedure defined in Clause 5.5A.1 apply using operating band instead of CA configuration, and bandwidth instead of bandwidth combination.
For RedCap and eRedCap, the requirements and procedure are defined in Clause 5.5A.1 except that the MIMO layers are configured to 2 for UE supporting 2 MIMO layers and 1 for UE supporting 1 MIMO layers for all operating band. Antenna configuration is 1x1 for UE supporting 1 layer and 2x2 for UE supporting 2 layers. 
For eRedCap with reduced peak date rate and reduced baseband bandwidth in FR1, only 25 PRBs for 15kHz SCS and 12RBs for 30kHz SCS are allocated for PDSCH transmission.
For RedCap UE with HD-FDD mode, the additional test parameters are specified in Table 5.5.1-1.



Test applicability
· Introduce applicability of demodulation requirements for eRedCap UE as follows in TS 38.101-5 5.1.1.
· FFS the detailed test applicability 

UE CSI reporting requirements
CQI reporting and PMI reporting requirements
· Interested companies are encouraged to provide the simulation results in RAN4#110bis.
Test applicability
· Introduce applicability of CSI reporting requirements for eRedCap UE as follows in TS 38.101-5 6.1.1
· FFS the detailed test applicability

