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1	Introduction
RAN4#102-e agreed with WF on RedCap demodulation and CQI reporting requirements [1]. This contribution provides our initial simulation results and discusses the open issues on PDSCH demodulation requirements for RedCap.
2	Simulation results
Table 1 and Table 2 summarizes our initial PDSCH simulation results for FDD 15kHz and TDD 30kHz, respectively, according to the simulation assumption in [1]. Note we set TDLB100-400 instead of TDLB400-400 for FDD case to reuse the existing test setup. 
[bookmark: _Ref100774109]Table 1	Summary of PDSCH simulation results for FDD 15kHz.
	1Rx UE or 2Rx UE
	CBW / SCS
	MCS and rank
	Propagation condition
	Antenna configuration
	Metric
	Reference from TS38.101-4 Table
	SNR to achieve 70% max Tput

	1Rx UE
	10MHz / 15kHz
	QPSK 1/3
Rank 1
	TDLB100-400
	2x1 low
	70% of peak rate
	5.2.2.1.1-3 Test 1-1
	1.0

	1Rx UE
	10MHz / 15kHz
	16QAM 0.48
Rank 1
	TDLC300-100
	2x1 low
	70% of peak rate
	5.2.2.1.1-3 Test 1-4
	9.1

	1Rx UE
	10MHz / 15kHz
	64QAM 0.50
Rank 1
	TDLA30-10
	2x1 low
	70% of peak rate
	5.2.2.1.1-4 Test 2-1
	13.6

	2Rx UE
	10MHz / 15kHz
	QPSK 1/3
Rank 1
	TDLB100-400
	2x2 ULA low
	70% of peak rate
	5.2.2.1.1-3 Test 1-1
	Reuse

	2Rx UE
	10MHz / 15kHz
	16QAM 0.48
Rank 1
	TDLC300-100
	2x2 ULA low
	70% of peak rate
	5.2.2.1.1-3 Test 1-4
	5.1

	2Rx UE
	10MHz / 15kHz
	64QAM 0.5 Rank 2
	TDLA30-10
	2x2 ULA low
	70% of peak rate
	5.2.2.1.1-4 Test 2-1
	Reuse



[bookmark: _Ref100774111]Table 2	Summary of PDSCH simulation results for TDD 30kHz. 
	1Rx UE or 2Rx UE
	CBW / SCS
	MCS and rank
	TDD UL/DL pattern
	Propagation condition
	Antenna configuration
	Metric
	Reference from TS38.101-4 Table
	SNR to achieve 70% max Tput

	1Rx UE
	20MHz / 30kHz
	QPSK 1/3
Rank 1
	FR1.30-1A
	TDLB100-400
	2x1 low
	70% of peak rate
	5.2.2.2.1-3 Test 1-1
	0.7

	1Rx UE
	20MHz / 30kHz
	16QAM 0.48
Rank 1
	FR1.30-1
	TDLC300-100
	2x1 low
	70% of peak rate
	5.2.2.2.1-3 Test 1-4
	9.2

	1Rx UE
	20MHz / 30kHz
	64QAM 0.50
Rank 1
	FR1.30-1
	TDLA30-10
	2x1 low
	70% of peak rate
	5.2.2.2.1-4 Test 2-1
	13.8

	2Rx UE
	20MHz / 30kHz
	QPSK 1/3
Rank 1
	FR1.30-1A
	TDLB100-400
	2x2 ULA low
	70% of peak rate
	5.2.2.2.1-3 Test 1-1
	-2.8

	2Rx UE
	20MHz / 30kHz
	16QAM 0.48
Rank 1
	FR1.30-1
	TDLC300-100
	2x2 ULA low
	70% of peak rate
	5.2.2.2.1-3 Test 1-4
	4.9

	2Rx UE
	20MHz / 30kHz
	64QAM 0.50
Rank 2
	FR1.30-1
	TDLA30-10
	2x2 ULA low
	70% of peak rate
	5.2.2.2.1-4 Test 2-1
	16.5



3	256QAM PDSCH requirements
One of the open issues on RedCap UE demodulation requirements is whether to specify 256QAM demodulation requirements or not. 
	· Option 1: Specify 256QAM demodulation requirements for FR1 only
· Candidate test setup: 
· TS38.101-4 5.2.2.1.1-3 Test 1-3 for FDD 15kHz 
· TS38.101-4 5.2.2.2.1-3 Test 1-3 for TDD 30kHz
· FFS the MCS for 1Rx case
· Option 2: Not to specify 256QAM demodulation requirements.
· Option 3: Discuss whether to specify the requirements for FR1 once we stabilize the discussion on requirements for mandatory features.



	1Rx UE or 2Rx UE
	CBW / SCS
	MCS and rank
	Propagation condition
	Antenna configuration
	Metric
	Reference from TS38.101-4 Table
	New / Reuse (if specified)

	1Rx UE
	10MHz / 15kHz
	256QAM MCS24
Rank 1
	TDLA30-10
	2x1 low
	70% of peak rate
	5.2.2.1.1-3 Test 1-2
	New

	2Rx UE
	10MHz / 15kHz
	256QAM MCS24
Rank 1
	TDLA30-10
	2x2 low
	70% of peak rate
	5.2.2.1.1-3 Test 1-2
	Reuse

	1Rx UE
	20MHz / 30kHz
	256QAM MCS24
Rank 1
	TDLA30-10
	2x1 low
	70% of peak rate
	5.2.2.1.1-3 Test 1-2
	New

	2Rx UE
	20MHz / 30kHz
	256QAM MCS24
Rank 1
	TDLA30-10
	2x2 low
	70% of peak rate
	5.2.2.1.1-3 Test 1-2
	New



Table 3 shows the 256QAM PDSCH simulation results assuming RedCap UE, where we simulated MCS22, 23 and 24 for 1Rx case according to WF. According to the simulation results, the ideal results with MCS24 exceeds 25dB for 1Rx. If we consider the RF margins, the expected final requirements could be 28dB or more. Although it is feasible from the conformance test point of view, but we think RAN4 should consider lower MCS like MCS22 which gives more reasonable SNR level. 
[bookmark: _Ref100775212]Table 3	Ideal PDSCH simulation results with 256QAM for 1Rx/2Rx RedCap UEs.
	
	MCS22
	MCS23
	MCS24

	FDD SCS=15kHz, 1Rx
	22.9
	24.4
	25.3

	FDD SCS=15kHz, 2Rx (reference)
	
	
	20.8

	TDD SCS=30kHz, 1Rx
	23.6
	24.7
	25.8

	TDD SCS=30kHz, 2Rx
	
	
	21.1



Proposal 1: If RAN4 defines 256QAM demodulation requirements for RedCap UE in FR1, set MCS22 for 1Rx case. 
4	Summary
Proposal 1: If RAN4 defines 256QAM demodulation requirements for RedCap UE in FR1, set MCS22 for 1Rx case. 
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