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[bookmark: OLE_LINK25]1 Introduction
A revised WI for intra-band non-collocated ENDC/NRCA was approved in RAN#100 meeting. In RAN4 # 108 meeting, the test setup and some parameters were reached while the MCSes for 2 CCs are still not reached which are listed below[1].
	MCS pair and SNR test point pair
Way forward: Interested companies are encouraged to bring the simulation results in RANM4#108bis to decide the MCS index pair and corresponding SNR test point pair according to the agreed test setup and test metrics. 
Note the required SNR difference between the carriers with lower power and higher power should not exceed 25dB. 
	
	Tx antenna and rank
	MCS table
	Test metric

	Carrier with lower power
	Option 1: 2Tx, Rank 2
Option 2: 1Tx, Rank 1
	Option 1: MCS index 1
Option 2: MCS index 2
	70% of the maximum throughput

	Carrier with higher power
	Option 1: 2Tx, Rank 2
Option 2: 1Tx, Rank 1
	Option 1: MCS index 1
Option 2: MCS index 2
	70% of the maximum throughput



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






In this contribution, we give our view points about the MCS selection and the simulation results with updated simulation assumption.
2	Discussion
[bookmark: OLE_LINK66][bookmark: OLE_LINK23][bookmark: OLE_LINK6][bookmark: OLE_LINK41]As demodulation requirements of Type 2 UE is to be introduced, the antenna configuration needs to be discussed.
The options reached in the last meeting regarding antenna configuration include 1Tx 2Rx and 2Tx 2Rx. As Type 2 UE can support 2 Rx per CC, so 2Tx antenna configuration can verify performance of 2-layer MIMO transmission. One issue related to antenna configuration is the channel model, the channel model given in the WF last meeting is AWGN. With regard to AWGN, different companies may have different understandings. For example, some companies may understand it as a channel matrix of all 1, while others may understand it as a static channel defined in B.1.1 in TS 38.101-4.
Proposal 1. To confirm that the AWGN channel model in the WF last meeting means the static channel model defined in B.1.1 in TS 38.101-4.
If 2Tx is considered and if the static channel model of rank 2 with equal power for each layer, demodulation requirements of 2 layer transmission can be considered.
Proposal 2. To consider option1 for Tx antenna configuration and rank .
Two MCS table with lower modulation order are listed as below from which we can see that the MCS of QPSK in table2 is a subset of that of table1.

Table 2-1 Sub-set of MCS index from table 1 and table 2 with QPSK modulation order
	Table 5.1.3.1-1: MCS index table 1 for PDSCH
	MCS Index
IMCS
	Modulation Order
 Qm
	Target code Rate R x [1024]
	Spectral
efficiency

	0
	2
	120
	0.2344

	1
	2
	157
	0.3066

	2
	2
	193
	0.3770

	3
	2
	251
	0.4902

	4
	2
	308
	0.6016

	5
	2
	379
	0.7402

	6
	2
	449
	0.8770

	7
	2
	526
	1.0273

	8
	2
	602
	1.1758

	9
	2
	679
	1.3262



	Table 5.1.3.1-2: MCS index table 2 for PDSCH
	MCS Index
IMCS 
	Modulation Order
 Qm
	Target code Rate R x [1024]
	Spectral
efficiency

	0
	2
	120
	0.2344

	1
	2
	193
	0.3770

	2
	2
	308
	0.6016

	3
	2
	449
	0.8770

	4
	2
	602
	1.1758





Table 2-2 gives the operating SNR pair for two CC with high power imbalance(close to and less than 25dB) for 2 layer transmission with 2Tx 2Rx antenna configuration. The detailed simulation results are appended in the Annex for reference.
Table 2-2 SNR pair for two CC with high power imbalance(close to and less than 25dB)
	index
	MCS_lower power
	MCS_higher power
	SNR_lower power
	SNR_higher power
	SNR gap

	1
	0(table 1,table 2)
	28(table 1)
	-3.8dB
	20.2dB
	24dB

	2
	0(table 1,table 2)
	22(table 2)
	-3.8dB
	20.6dB
	24.4dB

	3
	1(table 1)
	23(table 2)
	-3dB
	21.2dB
	24.2dB

	4
	2(table 1),
1(table 2)
	23(table 2)
	-2.4
	21.2dB
	23.6dB

	5
	2(table 1),
1(table 2)
	24(table 2)
	-2.4
	22.2dB
	24.6dB


It can be seen from above results that MCS of two CCs can be selected from table 1 or table 2. For example, the SNR gap between two CCs is 24dB when MCS0 and MCS28 are selected from table 1, the SNR gap between two CCs is 24.4dB when MCS0 and MCS 22 are selected from table 2.
Observation 1. Both table 1 and table 2 can be used for MCS selection for two CCs with power imbalance less than and close to 25dB.
Proposal 3. To consider the following MCS combination for demodulation requirement
MCS0 and MCS 28 from table1;
MCS0 and MCS 22 from table2;
MCS2 and MCS 23 from table2;
MCS1 and MCS 24 from table2.

3 Conclusion
Proposal 1. To confirm that the AWGN channel model in the WF last meeting mean the static channel model defined in B.1.1 in TS 38.101-4.
Proposal 2. To consider option1 for Tx antenna configuration and rank .
Observation 1. Both table 1 and table 2 can be used for MCS selection for two CCs with power imbalance less than and close to 25dB.
Proposal 3. To consider the following MCS combination for demodulation requirement
MCS0 and MCS 28 from table1;
MCS0 and MCS 22 from table2;
MCS2 and MCS 23 from table2;
MCS1 and MCS 24 from table2.


4	Reference
[1]  R4-2313876, WF for NonCol_intraB_ENDC_NR_CA_Demod, Ericsson



5 Annex
Table A-1 Normalized throughput with MCS0(table 1,table 2) and MCS1(table 1)
	
MCS         
SNR
	-4dB
	-3.8dB
	-3.6dB
	-3.4dB
	-3.2dB
	-3dB

	0(table 1,table 2)
	61.44%
	85.42%
	93.82%
	96.72%
	98.32%
	99.06%

	1(table 1)
	0%
	0.02%
	2.64%
	21.38%
	61.38%
	87.18%


Table A-2 Normalized throughput with MCS2(table 1) and MCS1(table 2)
	
MCS         
SNR
	-3dB
	-2.8dB
	-2.6dB
	-2.4dB
	-2.2dB
	-2dB

	2(table 1),
1(table 2)
	0.20%
	11.58%
	63.26%
	94.28%
	98.44%
	99.24%


Table A-3 Normalized throughput with MCS28(table 1) and MCS22(table 2)

	
MCS         
SNR
	20dB
	20.2dB
	20.4dB
	20.6dB
	20.8dB
	21dB

	28(table 1)
	12.88%
	83.72%
	99.40%
	100%
	100%
	100%

	22(table 2)
	0%
	0.04%
	24%
	91.8%
	99.90%
	99.98%


Table A-4 Normalized throughput with MCS23(table 2)
	
MCS         
SNR
	21dB
	21.2dB
	21.4dB
	21.6dB
	21.8dB
	22dB

	23(table 2)
	61.44%
	85.42%
	93.82%
	96.72%
	98.32%
	99.06%


Table A-5 Normalized throughput with MCS24(table 2)
	
MCS         
SNR
	22dB
	22.2dB
	22.4dB
	22.6dB
	22.8dB
	23dB

	24(table 2)
	61.44%
	85.42%
	93.82%
	96.72%
	98.32%
	99.06%
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