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1 Introduction
In RAN4#108-bis, the Way Forward document for demodulation requirements was approved [1]. In RAN4#107 it was agreed that RAN4 should discuss the need for demodulation requirements only for Type-2 UEs and preclude Type-3a/3b and Type-4a/4b UE from the UE demodulation performance requirements discussion. Furthermore, for Type-2 UE requirements are agreed to be defined in NR-CA scenario only. We provide discussion with proposals for the Rel-18 work in this contribution.

2 Discussion
[bookmark: _Hlk95316233]In this chapter we discuss agreements of the previous meeting and remaining open items.
In the previous meeting it was agreed to define new Type 2 UE demodulation requirement with NR-CA scenario only. In new requirement we must assume the power difference of 25dB and received time difference of 33us under the assumption that requirements introduced under static channel.
Way forward: Rank/MCS selection
· Interested companies are encouraged to bring the PDSCH simulation results with impairments in RAN4#109 to decide the MCS index pair and corresponding SNR test point pair to define PDSCH NR-CA demodulation requirements.

Type 2 UE NR-CA demodulation requirements
Received power difference
25 dB
Received time difference
33 µs
Channel model
AWGN (TS38.101-4 B.1.1)
Maximum number of HARQ transmission
1
Signal/Noise setting
Set both Es and Noc to set SNR test points
Throughput measurement procedure
Measure both carriers 
Antenna configuration
2x2 for both carriers
MCS table and MCS index
FFS
Test metric
70% of the maximum throughput


Rank
MCS table 
MCS index
Carrier with lower power
Rank 1
MCS table 1

Option 1: MCS4 (QPSK, 0.30)
Option 2: MCS5 (QPSK, 0.37)
Carrier with higher power
Rank 2
MCS table 2
Option 1: MCS22 (256QAM, 0.74)
Option 2: MCS23 (256QAM, 0.78)
Option 3: MCS24 (256QAM, 0.82)
Option 4: MCS25 (256QAM, 0.86)
Note the required SNR difference between the carriers with lower power and higher power should not exceed 25dB.



In the previous meetings it was agreed for NR-CA requirement to measure both PCell and SCell at the same time using 70% of the maximum throughput as the test metric. The channel model agreed to be static channel. For Type 2 UEs both carriers are using 2 receiver antennas as defined for Type-2 UE.
We have simulated static channel 2x2 simulations with all fixed MCS options in MCS tables 1 and 2 with Rank 1 and Rank 2. These results are available in separate simulation results Tdoc [2]. In the previous meeting it was agreed to use configuration combination of PCell Rank 2 with MCS table 2 and SCell Rank 1 with MCS table 1.
For Type 2 UE testing it was agreed to assume 25dB power difference between carriers. Therefore, we need to find suitable MCS pairs to achieve less than 25dB difference. In Table 1 below there are proposed MCS pairs listed. SNR difference of these proposed MCS pairs is less than 25dB for 2 combinations and more than 25dB for 2 combinations.
	SCell
MCS index
	Rank 1
MCS Table 1
	PCell
MCS index
	Rank 2
MCS Table 2
	SNR difference

	MCS 4
	-3.0dB
	MCS 22
	21.5dB
	24.5dB

	MCS 5
	-2.0dB
	MCS 23
	22.9dB
	24.9dB

	MCS 5
	-2.0dB
	MCS 24
	23.7dB
	25.7dB*

	MCS 5
	-2.0dB
	MCS 25
	24.7dB
	26.7dB*



Table 1: Fixed MCS mapping between Rank 1 MCS Table 1 to Rank 2 MCS Table 2.
From Table 1 we get 2 valid proposals with SNR difference < 25dB for test case configuration
1) PCell: Rank 2, MCS Table 2, MCS 22 / SCell: Rank 1, MCS Table 1, MCS 4
2) PCell: Rank 2, MCS Table 2, MCS 23 / SCell: Rank 1, MCS Table 1, MCS 5
From Table 1 we get 2 invalid proposals with SNR difference > 25dB for test case configuration
1) PCell: Rank 2, MCS Table 2, MCS 24 / SCell: Rank 1, MCS Table 1, MCS 6
2) PCell: Rank 2, MCS Table 2, MCS 25 / SCell: Rank 1, MCS Table 1, MCS 7
Corresponding SNR requirements per carrier are also listed in Table 1 without impairments. We are fine to either of 2 valid MCS pairs showing SNR difference less than 25dB.
Proposal #1: We propose 2 following test case configurations as possible test candidates
1) PCell: Rank 2, MCS Table 2, MCS 22 / SCell: Rank 1, MCS Table 1, MCS 4
2) PCell: Rank 2, MCS Table 2, MCS 23 / SCell: Rank 1, MCS Table 1, MCS 5



3 Conclusion
In this paper we provided the view on the UE demodulation requirements for intra-band non-collocated NR-CA deployment scenario. The following observations and proposals are made:
Proposal #1: We propose 2 following test case configurations as possible test candidates
1) PCell: Rank 2, MCS Table 2, MCS 22 / SCell: Rank 1, MCS Table 1, MCS 4
2) PCell: Rank 2, MCS Table 2, MCS 23 / SCell: Rank 1, MCS Table 1, MCS 5
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