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1	Introduction
RAN4#108 agreed with the way forward on the UE demodulation requirements for intra-band non-colocated EN-DC/NR-CA deployments [1], where RAN4 agreed to define new Type 2 UE demodulation requirements with NR-CA assuming received power difference of 25dB and received time difference of 33us between two carriers by reusing the existing PDSCH CA demodulation requirement framework. 
This contribution discusses the detailed test setup for PDSCH demodulation requirements for Type 2 UE.  
2	Discussion
RAN4#108 agreed with the simulation assumption of PDSCH CA demodulation requirements to verify the feature of Type 2 UE as follows [1]. 
	Other parameter configurations
Agreement:
· Reusing test set-up from existing CA demodulation requirements for TRS and SSB configuration.
· Configure 33us received time difference (RTD) between PCell and SCell.
	
	Type 2 UE NR-CA demodulation requirements

	Received power difference
	25 dB

	Received time difference
	33 µs

	Channel model
	[AWGN]

	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 

	Tx antenna configuration and rank
	Option1: 
2Tx, rank2 for both carriers
Option 2: 
1Tx with rank1 for carrier with lower power
2Tx with rank2 for another carrier
Option 3: rank 1 for both carriers with 1Tx

	MCS table and MCS index
	FFS 

	Test metric
	70% of the maximum throughput






The remaining open issue is the MCS configuration and rank configuration used for each carrier. Figure 1 shows our simulation results for each option. Figure 1 (a) and (b) correspond to rank 1 (1 Tx) with MCS table 1 and table 2, respectively. Figure 1 (c) and (d) correspond to rank 2 (2Tx) with MCS table 1 and table 2, respectively.
[image: ][image: ]
	(a) 1Tx Rank 1 with MCS index table 1 (64QAM) 
	(b) 1Tx Rank 1 with MCS index table 2 (256QAM) 
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	(c) 2Tx Rank 2 with MCS index table 1 (64QAM)
	(d) 2Tx Rank 2 with MCS index table 2 (256QAM)


[bookmark: _Ref141798217]Figure 1	PDSCH simulation results. 
Firstly we think the lower SNR test points should not be too low to avoid out-of-sync during the test. Since RAN4 specified UE Rx REFSENSE requirements assuming SNR=-1dB without impairment margin, we propose to set lower SNR test point around SNR=-1dB (without impairment margin) also. For higher SNR test points, since the purpose of this test is to ensure the receiver performance with 25 dB received power difference, SNR test point should be around 24dB.
Proposal 1: Set MCS index so that the lower SNR test point is around -1dB and higher SNR test points is around 24dB. The difference between higher SNR test point and lower SNR test point should not exceed 25dB.
For higher SNR test point (PCell or stronger carrier), according to our simulation results, it is observed only the option is to use rank 2 with MCS table 2 because the required SNR values for MCS table 1 or rank 1 is less than 24dB regarding the 70% of the peak rate.
For lower SNR test point (SCell or weaker carrier), it is feasible to use any rank and MCS table options from our simulation results. We prefer to apply the same rank and MCS table configuration as PCell, although the gNB can configure different rank and MCS table for each carrier in CA. The main reason is that Type 2 UE support 4 Rx antennas for single carrier, but it will reconfigure to use 2 Rx antennas per CC in the case of non-contiguous non-colocated CA scenario [2]. To verify this feature, we think it is important to configure rank 2 for both carriers.
According to Figure 1 (c) and (d), the required SNR=-1.1dB with QPSK CR=0.30 (MCS4 in MCS table 1 and MCS2 in MCS table 2) rank 2 about the 70% of the peak rate. Considering 25dB larger than SCell test points, we propose to configure 256QAM CR=0.82 (MCS24 in MCS table 2) rank 2 because of SNR=+23.4dB, according to Figure 1 (d).
Proposal 2: Define the PDSCH demodulation requirements for non-colocated NR-CA deployment scenario as follows.
· PCell: 2Tx/2Rx, Rank 2, MCS24 in MCS table 2 (256QAM, CR=0.82). 
· SCell: 2Tx/2Rx, Rank 2, MCS2 in MCS table 2 or MCS4 in MCS table 1 (QPSK, CR=0.3).
3	Summary
Proposal 1: Set MCS index so that the lower SNR test point is around -1dB and higher SNR test points is around 24dB. The difference between higher SNR test point and lower SNR test point should not exceed 25dB.
Proposal 2: Define the PDSCH demodulation requirements for non-colocated NR-CA deployment scenario as follows.
· PCell: 2Tx/2Rx, Rank 2, MCS24 in MCS table 2 (256QAM, CR=0.82). 
· SCell: 2Tx/2Rx, Rank 2, MCS2 in MCS table 2 or MCS4 in MCS table 1 (QPSK, CR=0.3).
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Appendix
A.1	UE type candidates for non-colocated NR-CA/EN-DC deployment scenario
	UE Type
	CC#
	antenna / LNA
	Mixer
	Analog BB
	#Rx
	NRCA / ENDC
	power imbalance
	Comments

	1
	1 (NR)
	4 shared
	4 shared
	4 shared
	4Rx
	NR-CA
EN-DC
	6dB
full range
	Baseline architecture (i.e. legacy architecture)

	
	2 (LTE/NR)
	
	
	
	4Rx
	
	
	

	2
	1 (NR)
	2
	2
	2
	2Rx
	NR-CA
EN-DC
	25dB
full range
	Reuse of baseline architecture restricted to 2Rx/band but need 2LO frequencies

	
	2 (LTE/NR)
	2
	2
	2
	2Rx
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