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Introduction
RAN4 completed the core part of the Rel-18 WI on enhanced support of reduced capability devices [1] during RAN4#109 and started working on specifying the performance requirements from RAN4#110 meeting. 
In this contribution, we provide our views on the demod performance requirements based on the initial agreements reached in [2].
UE demodulation requirements
During the last meeting, RAN4 agreed to define the PDSCH demodulation tests for FDD/HD-FDD with SCS 15kHz and TDD with SCS 30kHz for QPSK (MCS4) and 16QAM (MCS13) modulation schemes with new PRB sizes. Our initial simulation results for these cases are provided below: 
PDSCH test cases for UE not supporting eRedCapNotReducedBB-BW-r18 (FG 48-1, supportOfERedCap-r18 only)
· FDD/HD-FDD SCS=15kHz
	
	Received antennas
	Modulation
	Code rate
	Rank
	PRB size
	TBS
	Propagation
	Fraction of maximum throughput (%)
	SNR (dB)

	QPSK
	1Rx
	MCS4 in Table 1
	1/3 
	Rank 1
	25
	1928
	TDLB100-400
	70
	1.72

	16QAM
	1Rx
	MCS13 in Table 1
	0.47
	Rank 1
	25
	6272
	TDLC300-100
	70
	9.87

	64QAM
	1Rx
	MCS19 in Table 1
	0.5
	Rank 1
	25
	9992
	TDLA30-10
	70
	13.44

	QPSK
	2Rx
	MCS4 in Table 1
	1/3 
	Rank 1
	25
	1928
	TDLB100-400
	70
	-1.8

	16QAM
	2Rx
	MCS13 in Table 1
	0.47
	Rank 1
	25
	6272
	TDLC300-100
	70
	5.89

	64QAM
	2Rx
	MCS19 in Table 1
	0.5
	Rank 1
	25
	9992
	TDLA30-10
	70
	10.15



· TDD SCS=30kHz
	
	Received antennas
	Modulation
	Code rate
	Rank
	PRB size
	TBS
	Propagation
	Fraction of maximum throughput (%)
	SNR (dB)

	QPSK
	1Rx
	MCS4 in Table 1
	1/3 
	Rank 1
	12
	928
	TDLB100-400
	70
	1.9

	16QAM
	1Rx
	MCS13 in Table 1
	0.47
	Rank 1
	12
	3104
	TDLC300-100
	70
	10.45

	64QAM
	1Rx
	MCS19 in Table 1
	0.5
	Rank 1
	12
	4736
	TDLA30-10
	70
	13.94

	QPSK
	2Rx
	MCS4 in Table 1
	1/3 
	Rank 1
	12
	928
	TDLB100-400
	70
	-1.53

	16QAM
	2Rx
	MCS13 in Table 1
	0.47
	Rank 1
	12
	3104
	TDLC300-100
	70
	6.31

	64QAM
	2Rx
	MCS19 in Table 1
	0.5
	Rank 1
	12
	4736
	TDLA30-10
	70
	10.16



PDSCH test cases for UE supporting eRedCapNotReducedBB-BW-r18 (FG 48-2)
· FDD/HD-FDD SCS=15kHz
	
	Received antennas
	Modulation
	Code rate
	Rank
	PRB size
	TBS
	Propagation
	Fraction of maximum throughput (%)
	SNR (dB)

	QPSK
	1Rx
	MCS4 in Table 1
	1/3 
	Rank 1
	52
	3904
	TDLB100-400
	70
	1.24

	16QAM
	1Rx
	MCS13 in Table 1
	0.47
	Rank 1
	40
	9992
	TDLC300-100
	70
	9.96

	64QAM
	1Rx
	MCS19 in Table 1
	0.5
	Rank 1
	25
	9992
	TDLA30-10
	70
	13.44

	QPSK
	2Rx
	MCS4 in Table 1
	1/3 
	Rank 1
	52
	3904
	TDLB100-400
	70
	-2.15

	16QAM
	2Rx
	MCS13 in Table 1
	0.47
	Rank 1
	40
	9992
	TDLC300-100
	70
	5.94

	64QAM
	2Rx
	MCS19 in Table 1
	0.5
	Rank 1
	25
	9992
	TDLA30-10
	70
	10.15



· TDD SCS=30kHz
	
	Received antennas
	Modulation
	Code rate
	Rank
	PRB size
	TBS
	Propagation
	Fraction of maximum throughput (%)
	SNR (dB)

	QPSK
	1Rx
	MCS4 in Table 1
	1/3 
	Rank 1
	51
	3840
	TDLB100-400
	70
	1.18

	16QAM
	1Rx
	MCS13 in Table 1
	0.47
	Rank 1
	20
	4992
	TDLC300-100
	70
	9.91

	64QAM
	1Rx
	MCS19 in Table 1
	0.5
	Rank 1
	12
	4736
	TDLA30-10
	70
	13.94

	QPSK
	2Rx
	MCS4 in Table 1
	1/3 
	Rank 1
	51
	3840
	TDLB100-400
	70
	-2.03

	16QAM
	2Rx
	MCS13 in Table 1
	0.47
	Rank 1
	20
	4992
	TDLC300-100
	70
	5.98

	64QAM
	2Rx
	MCS19 in Table 1
	0.5
	Rank 1
	12
	4736
	TDLA30-10
	70
	10.16



Proposal 1: RAN4 to consider the initial simulation results in the above tables for defining PDSCH demod performance.
There were two main open issues on PDSCH demod performance requirements for eRedCap UEs – 
1) whether to specify requirements for 256 QAM and 
2) whether to specify rank1 or rank2 tests for 64QAM tests. 
We think 256QAM may not be very attractive modulation scheme for eRedCap UEs since number of PRBs needed to support the peak rate of 10Mbps is very low. So, we can deprioritize 256QAM. For the same reasons, we think 64QAM rank2 test can also be deprioritized and only rank1 tests can be specified.
Proposal 2: Consider deprioritizing 256QAM modulation scheme for PDSCH demod tests.
Proposal 3: Specify 64QAM test with rank1 configuration.
Since R18 eRedCap UEs can achieve the peak data rate of 10Mbps with or without baseband bandwidth reduction, RAN4 needs to specify the demod tests for both type of UEs.
UE CSI reporting requirements
During the email discussion post meeting, a few companies brought up the issue of estimating CQI over wide-band CSI-RS when the PDSCH scheduling is limited to 25/12PRBs. Although baseband bandwidth reduction was considered only for PDSCH/PUSCH in the WID and not for other channels, we think it’s a valid issue to discuss and we are open to consider reduced CSI-RS BW in the CQI tests.
Proposal 4: RAN4 to discuss CSI-RS BW allocation in CQI tests for eRedCap UEs.
Conclusion
Proposal 1: RAN4 to consider the initial simulation results in the above tables for defining PDSCH demod performance.
Proposal 2: Consider deprioritizing 256QAM modulation scheme for PDSCH demod tests.
Proposal 3: Specify 64QAM test with rank1 configuration.
Proposal 4: RAN4 to discuss CSI-RS BW allocation in CQI tests for eRedCap UEs.
References
[1] RP-233637, “Revised WID on Enhanced support of reduced capability NR devices”, Ericsson, RAN#102
[2] R4-2402870, “Way forward on [110][325] NR_redcap_enh_demod”, Ericsson, RAN4#110




8

4

