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1. Introduction 
In Rel-17 we have a WI to introduce 1024QAM in the DL for NR in FR1 [1]. The objective of performance part includes defining UE demodulation and CQI reporting requirements for 1024QAM.
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In this contribution we present our views on UE demod and CQI reporting requirements for 1024QAM. 
2. Discussion
1024QAM is mostly used for fixed wireless access or stationary UEs. The WID objective is to specify requirements for up to 2 MIMO layers with 1024QAM.
In the LS from RAN1 [2], the CQI and MCS table to support 1024QAM is provided.

Table 1: MCS Table for 1024QAM
	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
	449
	0.8770

	3
	4
	378
	1.4766

	4
	4
	490
	1.9141

	5
	4
	616
	2.4063

	6
	6
	466
	2.7305

	7
	6
	517
	3.0293

	8
	6
	567
	3.3223

	9
	6
	616
	3.6094

	10
	6
	666
	3.9023

	11
	6
	719
	4.2129

	12
	6
	772
	4.5234

	13
	6
	822
	4.8164

	14
	6
	873
	5.1152

	15
	8
	682.5
	5.3320

	16
	8
	711
	5.5547

	17
	8
	754
	5.8906

	18
	8
	797
	6.2266

	19
	8
	841
	6.5703

	20
	8
	885
	6.9141

	21
	8
	916.5
	7.1602

	22
	8
	948
	7.4063

	23
	10
	805.5
	7.8662

	24
	10
	853
	8.3301

	25
	10
	900.5
	8.7939

	26
	10
	948
	9.2578

	27
	2
	reserved

	28
	4
	reserved

	29
	6
	reserved

	30
	8
	reserved

	31
	10
	reserved




We provide some initial evaluation results for 1024QAM. 
Simulation Parameters 
· Duplex Mode: FDD
· CBW/ SCS: 10MHz/ 15KHz
· TX EVM: 2%
· Channel Model: TDLA30-10Hz
· MIMO Correlation: ULA Low
· Antenna config: 2x2, 4x2, 2x4, 4x4
· MCS: 24, 26
· MIMO Layers: 1,2
· PDCCH Symbols: 0,1
· PDSCH Symbols: 2-11
· Precoder: Random PMI
· Precoding granularity: 2 PRBs
· DMRS: Type 1
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Figure 1: PDSCH Performance with 1024QAM
Based on the results, we observe that with 2 RX, the max throughput is only achieved with rank 1 and MCS 24. With 4RX and MCS24, we can achieve max TP with rank 2. 
Observation #1: With 2 RX, the max throughput is only achieved with rank 1 and MCS 24.
Observation #2: With 4RX and MCS24 max TP can be achieved with rank 2.
With MCS26 max TP can only be achieved with 4RX and rank 1. Since the code rate with MCS24 is over 0.9 we propose not to consider MCS26 for either performance evaluation or requirements definition.
Observation #3: With MCS 26 max TP can only be achieved with 4RX and rank 1.
Proposal #1: Do not consider MCS 26 for further performance evaluation or requirements definition. 
It would be feasible to use MCS 24, rank 1 with 2RX or rank 2 with 4RX for requirements definition. 
Observation #4: It is feasible to use MCS 24, rank 1 with 2RX or rank 2 with 4RX for requirements definition. 
TDLA channel model is suitable for stationary UEs in FR1, and we propose to use it for requirements definition. RAN4 could further evaluate performance for different MIMO correlation better suited to 4x4 if agreed.
Proposal #2: Define PDSCH demod requirements with TDLA30-10 channel model. Further evaluate performance with different MIMO correlation if 4x4 is agreed.

With the introduction of new CQI table for 1024QAM, RAN4 should define CQI reporting requirements with 1024QAM. CQI reporting in static channel would be sufficient to verify CQI reporting for 1024 QAM. Hence, we recommend that CQI reporting is introduced in static channel for 1024 QAM. The existing CQI reporting requirements in AWGN are for rank 2. RAN4 can discuss further whether we should define requirements for rank 1 or rank 2.
Proposal #3: Introduce CQI reporting requirements with 1024QAM in static channel.
Proposal #4: Further discuss if CQI reporting requirements for 1024QAM are defined with rank 1 or rank 2. 
3. Conclusion
In this paper, we present our views on UE demod and CQI reporting requirements for 1024QAM. Our observations and proposals are captured below:
Observation #1: With 2 RX, the max throughput is only achieved with rank 1 and MCS 24.
Observation #2: With 4RX and MCS24 max TP can be achieved with rank 2.
Observation #3: With MCS 26 max TP can only be achieved with 4RX and rank 1.
Proposal #1: Do not consider MCS 26 for further performance evaluation or requirements definition. 
Observation #4: It is feasible to use MCS 24, rank 1 with 2RX or rank 2 with 4RX for requirements definition. 
Proposal #2: Define PDSCH demod requirements with TDLA30-10 channel model. Further evaluate performance with different MIMO correlation if 4x4 is agreed.
Proposal #3: Introduce CQI reporting requirements with 1024QAM in static channel.
Proposal #4: Further discuss if CQI reporting requirements for 1024QAM are defined with rank 1 or rank 2. 
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4.2 Objective of Performance part WI

NOTE: Leave empty if the WI proposal does not contain a RAN performance part.

The objective is to specify the necessary UE performance requirements for DL 1024QAM for PDSCH in FR1 and BS RF
conformance tests in FR1. The main objectives are:

e UE demodulation performance requirements for PDSCH.
e  CQI reporting requirements.

e Conformance tests for BS RF.

o UE demodulation requirements, CQI requirements and BS RF conformance tests are specified for
stationary wireless scenarios with up to 2 layer DL MIMO.

o The cell size(s) and type of stationary wireless scenarios for which UE demodulation requirements, CQI
requirements and BS RF conformance tests are defined will be studied and decided by RAN4.
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