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1 Introduction
In RAN4#107, 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.
Whether to define new Type 2 UE demodulation requirements in TS38.101-4
Agreement:
· Define new Type 2 UE demodulation requirements with NR-CA scenario only.

Test setup for Type 2 UE demodulation requirements
Agreement:
· Assume the power difference of 25dB and received time difference of 33us under the assumption that requirements introduced under static channel.

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.

Test method for Type 2 UE demodulation requirements
Way forward:
· For NR-CA measure both PCell and SCell at same time. 
· Channel model: AWGN 
· FFS for Test criteria: Reuse X% of the maximum throughput
· FFS for How to select MCS for each carrier
· Interested companies are encouraged to propose test methods of UE demodulation requirements for NR-CA to verify Type 2 UE features.

In the previous meeting it was agreed for NR-CA requirement to measure both PCell and SCell at the same time. The channel model agreed to be static channel. For Type 2 UEs both carriers are assumed to use 2 receiver antennas. For simplicity we propose to use also 2 transmit antennas. We think that the usual RAN4 test criteria of 70% of maximum throughput can be used as test criteria also for Type 2 NR-CA requirements.
Proposal #1: We propose to use 2 transmit antennas.
Proposal #2: We propose to use 70% of maximum throughput as test criteria for both PCell and SCell.
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]. This gives us 4 independent configuration options for PCell and SCell.
1) Rank 1 with MCS table 1 (64-QAM table)
2) Rank 1 with MCS table 2 (256-QAM table)
3) Rank 2 with MCS table 1 (64-QAM table)
4) Rank 2 with MCS table 2 (256-QAM table)
We propose to configure PCell with Rank 2 transmission using MCS table 2 and SCell with Rank 1 transmission using MCS table 1 to maximize SNR difference options. With these configurations we can find MCS that would give approximately 25dB SNR difference. If other companies would prefer aligned MCS table configuration between carriers, we are also fine to use MCS table 2 configuration also for SCell.
Proposal #3: We propose to use Rank 2 with MCS table 2 configuration for PCell.
Proposal #4: We propose to use Rank 1 with MCS table 1 configuration for SCell.
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 approximately 25dB difference. In Table 2 in separate simulation results Tdoc [2] possible MCS pairs are listed. We suggest excluding the lowest and highest MCS values. In Table 1 below there are MCS pairs listed and the lowest and highest MCS values are excluded.
	SCell
MCS index
	Rank 1
MCS Table 1
	PCell
MCS index
	Rank 2
MCS Table 2
	SNR difference

	MCS 0
	-6.5dB
	MCS 19
	18.9dB
	25.4dB

	MCS 1
	-5.7dB
	MCS 19
	18.9dB
	24.6dB

	MCS 2
	-5.0dB
	MCS 20
	20.1dB
	25.1dB

	MCS 3
	-3.9dB
	MCS 22
	21.5dB
	25.4dB

	MCS 4
	-3.0dB
	MCS 22
	21.5dB
	24.5dB

	MCS 5
	-2.0dB
	MCS 23
	22.9dB
	24.9dB

	MCS 6
	-1.1dB
	MCS 24
	23.7dB
	24.8dB

	MCS 7
	-0.2dB
	MCS 25
	24.7dB
	24.9dB

	MCS 8
	0.7dB
	MCS 26
	25.7dB
	25.0dB

	MCS 9
	1.5dB
	MCS 27
	27.0dB
	25.5dB

	MCS 10
	2.1dB
	MCS 27
	27.0dB
	24.9dB



Table 1: Fixed MCS mapping between Rank 1 MCS Table 1 to Rank 2 MCS Table 2.
From this table we get 4 proposals 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
3) PCell: Rank 2, MCS Table 2, MCS 24 / SCell: Rank 1, MCS Table 1, MCS 6
4) 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.
Proposal #5: We propose 4 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) PCell: Rank 2, MCS Table 2, MCS 24 / SCell: Rank 1, MCS Table 1, MCS 6
4) PCell: Rank 2, MCS Table 2, MCS 25 / SCell: Rank 1, MCS Table 1, MCS 7



3 Conclusion
In this paper we provided the view on the UE demodulation requirements for intra-band non-collocated EN-DC/NR-CA deployment scenario. The following observations and proposals are made:
Proposal #1: We propose to use 2 transmit antennas.
Proposal #2: We propose to use 70% of maximum throughput as test criteria for both PCell and SCell.
Proposal #3: We propose to use Rank 2 with MCS table 2 configuration for PCell.
Proposal #4: We propose to use Rank 1 with MCS table 1 configuration for SCell.
Proposal #5: We propose 4 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) PCell: Rank 2, MCS Table 2, MCS 24 / SCell: Rank 1, MCS Table 1, MCS 6
4) PCell: Rank 2, MCS Table 2, MCS 25 / SCell: Rank 1, MCS Table 1, MCS 7
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