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1. Introduction 
In RAN4#103-e RedCap UE demodulation and CSI reporting requirements were discussed and a way forward [1] was agreed. In this contribution we present our views on open issues and provide the requested simulation results for PDSCH demodulation requirements for RedCap UE.  
2. Discussion
In [1] the simulation assumptions for PDSCH demodulation requirements for RedCap UE were agreed. The scope of opens in PDSCH demodulation requirements are converging quickly.

Define 256QAM demodulation requirements for FR1
· Option 1: Define 256QAM demodulation requirements for 1Rx in FR1
· Option 1a: MCS20
· Option 1b: MCS is based on the operating SNR
· Option 2: Not to define 256QAM demodulation requirements for 1Rx in FR1

To reduce the simulation effort and eventually the testing burden, we don’t see the need of introducing requirements for 256QAM, which is an optional UE feature for RedCap. 
Nonetheless, in RAN4#103e it was agreed to introduce this requirement to avoid concerns by network operators on actual achievable cell spectral efficiency with 256QAM RedCap UEs with 2Rx. Following the same rationale, we agree to extend this requirement also to 1Rx UEs.
To keep things simple, we support the straightforward selection of MCS20 since it corresponds to the lowest coderate in the 256QAM MCS table.

Proposal #1: Define an additional PDSCH demodulation requirement for 1Rx 256QAM RedCap UEs set at MCS20.





Simulation Results
For the agreed simulation parameters stated in [1], we contribute with our performance results for PDSCH demodulation. For clarity of exposition, we present the full table requested in [1] but omitting the results of those test cases that are reused from Rel.15.
FR1 FDD 15kHz
	1Rx UE or 2Rx UE
	CBW / SCS
	MCS and rank
	Propagation condition
	Antenna configuration
	Metric
	Reference TS38.101-4 
	SNR[dB] / Reuse
	Impair
Res. [dB]

	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
	2.61
	4.55

	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
	13.9
	15.7

	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
	13.2
	15.3

	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
	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
	6.6
	8.5

	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
	Reuse

	2Rx UE
	10MHz / 15kHz
	256QAM 0.82
Rank 1
	TDLA30-10
	2x2 ULA low
	70% of peak rate
	5.2.2.1.1-3 
Test 1-3
	Reuse
	Reuse



FR1 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 
	SNR[dB] / Reuse
	Impair Res. [dB]

	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
	2.6
	4.7

	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
	10.8
	12.6

	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
	15.8
	17.9

	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
	-1.3
	0.5

	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
	6.7
	8.5

	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
	10.9
	12.8

	2Rx UE
	20MHz/ 30kHz
	256QAM 0.82 
Rank 1
	FR1.30-1
	TDLA30-10
	2x2 ULA low
	70% of peak rate
	5.2.2.2.1-3 Test 1-3
	23.7
	25.9



FR2 TDD 120kHz
	1Rx UE or 2Rx UE
	CBW / SCS
	MCS and rank
	TDD UL/DL pattern
	Propagation condition
	Antenna configuration
	Metric
	Reference from TS38.101-4
	New / Reuse
	Impair Res. [dB]

	2Rx UE
	100MHz / 120kHz
	QPSK 1/3
Rank 1
	FR2.120-1A
	TDLC60-300
	2x2 ULA low
	70% of peak rate
	7.2.2.2.1-3 Test 1-1
	Reuse
	Reuse

	2Rx UE
	100MHz / 120kHz
	16QAM 0.48
Rank 2
	FR2.120-1
	TDLA30-300
	2x2 ULA low
	70% of peak rate
	7.2.2.2.1-4 Test 2-2
	Reuse
	Reuse

	2Rx UE
	100MHz / 120kHz
	64QAM 0.46
Rank 2
	FR2.120-2
	TDLA30-75
	2x2 ULA low
	70% of peak rate
	7.2.2.2.1-4 Test 2-6
	Reuse
	Reuse



3. Conclusion
In this contribution we provide our position on the remaining open issues and we provide the requested simulation results for PDSCH demodulation requirements for RedCap UE. Our observations and proposals are captured below:
Proposal #1: Define an additional PDSCH demodulation requirement for 1Rx 256QAM RedCap UEs set at MCS20.
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