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1 Introduction

A new RAN4-led WI on support of DL 1024QAM for NR PDSCH in FR2 was agreed in [1] with the following RAN1 scope.
	· Specify high order modulation for PDSCH [RAN1]

· Specify 1024QAM constellation as specified in E-UTRA for DL PDSCH

· Specify corresponding MCS table with 1024QAM entries as defined in E-UTRA

· Note: DCI overhead for MCS indication should be the same as in Rel-15  

· Specify corresponding CQI feedback with 1024QAM entries as defined in E-UTRA


In this contribution, we discuss RAN1 specification impact to support DL 1024QAM in NR.
2 Discussion
1024QAM constellation

In LTE, the 1024QAM constellation mapping for 10-tuplets of bits 
[image: image1.wmf](),(1),(2),(3),(4),(5),(6),(7),(8),(9)
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 are mapped to complex-valued modulation symbols 
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 according to
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According to the WID, the same constellation applies to NR 1024QAM.

Proposal 1: 1024QAM constellation mapping for NR PDSCH is as follows for bits 
[image: image4.wmf](),(1),(2),(3),(4),(5),(6),(7),(8),(9)
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CQI table with 1024QAM

The CQI table for 1024QAM in LTE is derived based on CQI table for 256QAM by removing entries 5 and 7 and adding two new CQI entries with 1024QAM with code rates of 853/1024 and 948/1024 respectively as shown in Table 1.
According to the WID, the same CQI table applies to NR.

Proposal 2: CQI table with 1024QAM entries as defined in LTE is introduced for NR.
Table 1: 1024QAM CQI table in LTE

	CQI index
	modulation
	code rate x 1024
	Efficiency

	0
	out of range

	1
	QPSK 
	78 
	0.1523 

	2
	QPSK 
	193 
	0.3770 

	3
	QPSK 
	449 
	0.8770 

	4
	16QAM 
	378 
	1.4766 

	5
	16QAM 
	616
	2.4063

	6
	64QAM 
	567
	3.3223

	7
	64QAM 
	666
	3.9023

	8
	64QAM 
	772
	4.5234

	9
	64QAM 
	873
	5.1152

	10
	256QAM 
	711
	5.5547

	11
	256QAM
	797
	6.2266

	12
	256QAM 
	885
	6.9141

	13
	256QAM 
	948
	7.4063

	14
	1024QAM 
	853
	8.3321

	15
	1024QAM 
	948 
	9.2578


MCS table with 1024QAM

In LTE, 5 MCS entries are introduced for 1024 QAM and entries 5, 7, 9, 12 and 14 are removed from 256QAM table. It is proposed to adopt the same approach for NR.
Table 2: 1024QAM MCS table in LTE

	MCS Index
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	Modulation Order

[image: image7.wmf]m

Q


	Modulation Order
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	TBS Index
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	0
	2 
	2
	0 

	1
	2 
	2
	2 

	2
	2 
	2
	4 

	3
	2 
	4
	6 

	4
	2 
	4
	8 

	5
	4 
	6
	11 

	6
	4 
	6
	13 

	7
	4 
	8
	15 

	8
	6 
	8
	16 

	9
	6 
	8
	18 

	10
	6 
	8
	20 

	11
	6 
	8
	21 

	12
	6 
	8
	22 

	13
	6 
	8
	23 

	14
	6 
	8
	24 

	15
	8 
	8
	25 

	16
	8 
	8
	27 

	17
	8 
	8
	28 

	18
	8 
	8
	29 

	19
	8 
	8
	30 

	20
	8 
	8
	31 

	21
	8 
	8
	32 

	22
	8 
	8
	33/33A/33B 

	23
	10
	10
	34A

	24
	10
	10
	35

	25
	10
	10
	36

	26
	10
	10
	37A/37

	27
	2 
	2 
	reserved

	28
	4 
	4 
	

	29
	6 
	6 
	

	30
	8 
	8 
	

	31
	10
	10
	


Proposal 3: MCS table for PDSCH with 1024QAM in NR is derived from MCS table for PDSCH with 256QAM in NR by removing entries 5, 7, 9, 12, 14 and adding 5 new entries for 1024QAM (4 + 1 for retransmission).

Furthermore, it is proposed that the two entries with 1024QAM in CQI table are included in MCS table and additional two entries are derived with uniformly spaced SE.

Proposal 4: Two entries with 1024QAM in CQI table are included in MCS table for PDSCH with 1024QAM in NR and additional two entries are derived with uniformly spaced SE.
3 Conclusion
In this contribution, we discussed RAN1 specification impact to support DL 1024QAM in NR with the following proposals.
Proposal 1: 1024QAM constellation mapping for NR PDSCH is as follows for bits 
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Proposal 2: CQI table with 1024QAM entries as defined in LTE is introduced for NR.

Proposal 3: MCS table for PDSCH with 1024QAM in NR is derived from MCS table for PDSCH with 256QAM in NR by removing entries 5, 7, 9, 12, 14 and adding 5 new entries for 1024QAM (4 + 1 for retransmission).

Proposal 4: Two entries with 1024QAM in CQI table are included in MCS table for PDSCH with 1024QAM in NR and additional two entries are derived with uniformly spaced SE.
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