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1. Introduction

In RAN1#77 meeting, new CQI/MCS/TBS tables have been taken as working assumption for 256QAM support [1]. In this contribution, we provide our analysis to give additional information for the confirmation of the current working assumptions and discuss remaining issues on 256QAM.

2. CQI table
Table 1 shows new 256QAM CQI entries in the working assumption and their simulation results in terms of the required SNR at BLER 10% in AWGN channel with 1 x 2 antenna configurations. Figure 1 shows the BLER performance of the 256QAM CQI entries. Based on our simulation results, the CQI entries have very similar SNR granularity which leads to even spacing of the required SNR.
Proposal 1: Confirm the current working assumption on the 256QAM CQI table.
Table 1. Analysis on the 256QAM CQI entries
	code rate
* 1024
	Spectral

efficiency
	TBS with 3 PRBs
	TBS with 4 PRBs
	TBS with 5 PRBs
	TBS with 6 PRBs

	
	
	TBS
	Req. 
SNR
	SNR 
Diff.
	TBS
	Req. 
SNR
	SNR 
Diff.
	TBS
	Req. 
SNR
	SNR 
Diff.
	TBS
	Req. 
SNR
	SNR 
Diff.

	711
	5.5547
	1992
	16.729
	-
	2664
	16.737
	-
	3368
	16.649
	-
	4008
	16.654
	-

	797
	6.2266
	2216
	18.516
	1.787
	2984
	18.498
	1.761
	3752
	18.525
	1.876
	4392
	18.519
	1.865

	885
	6.9141
	2472
	20.537
	2.021
	3240
	20.522
	2.024
	4136
	20.47
	1.945
	4968
	20.476
	1.957

	948
	7.4063
	2984
	22.461
	1.924
	4008
	22.347
	1.825
	4968
	22.274
	1.804
	5992
	22.267
	1.791
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Figure 1. BLER performance of the 256QAM CQI

3. MCS/TBS table
Table 2 shows the 256QAM MCS table in the working assumption. In the table, we provide additional information such as relationship between 256QAM MCS, 256QAM CQI, legacy MCS and legacy CQI. We also provide the spectral efficiency(SE) values for TBS table design.

For the MCS entries supporting QPSK, since we have removed the every other legacy MCS entries, the remaining entries have similar SNR granularity. Also, they have the same spectral efficiency values as legacy CQI entries while covering the same spectral efficiency rage as legacy MCS entries.
For the MCS entries supporting 256QAM, the SE values of 256QAM CQI entries have been taken first, and the rest of them are defined with taking average values of adjacent SE values. 
Also, following the design principle of legacy MCS table, the MCS indices of 256QAM MCS table have been ordered based on SE values.
Proposal 2: Confirm the current working assumption on the 256QAM MCS table.
Table 2. Analysis on the 256QAM MCS table
	MCS index

IMCS
	Modulation order

Qm
	TBS Index

ITBS
	256QAM

CQI

index
	Spectral efficiency
	Legacy
MCS Index
	Legacy

CQI index

	0
	2
	0
	-
	0.2344
	0
	2

	1
	2
	2
	2
	0.3770
	2
	3

	2
	2
	4
	-
	0.6016
	4
	4

	3
	2
	6
	3
	0.8770
	6
	5

	4
	2
	8
	-
	1.1758
	8
	6

	5
	4
	10
	4
	1.4766
	11
	7

	6
	4
	11
	-
	1.6953
	12
	-

	7
	4
	12
	5
	1.9141
	13
	8

	8
	4
	13
	-
	2.1602
	14
	-

	9
	4
	14
	6
	2.4063
	15
	9

	10
	4
	15
	-
	2.5684
	16
	-

	11
	6
	16
	7
	2.7305
	18
	10

	12
	6
	17
	-
	3.0264
	19
	-

	13
	6
	18
	8
	3.3223
	20
	11

	14
	6
	19
	-
	3.6123
	21
	-

	15
	6
	20
	9
	3.9023
	22
	12

	16
	6
	21
	-
	4.2129
	23
	-

	17
	6
	22
	10
	4.5234
	24
	13

	18
	6
	23
	-
	4.8193
	25
	-

	19
	6
	24
	11
	5.1152
	26
	14

	20
	6
	25
	-
	5.3350
	27
	-

	21
	8
	27
	12
	5.5547
	-
	-

	22
	8
	28
	-
	5.8906
	-
	-

	23
	8
	29
	13
	6.2266
	-
	-

	24
	8
	30
	-
	6.5703
	-
	-

	25
	8
	31
	14
	6.9141
	-
	-

	26
	8
	32
	-
	7.1602
	-
	-

	27
	8
	33
	15
	7.4063
	-
	-

	28
	2
	Reserved-

	29
	4
	

	30
	6
	

	31
	8
	


TBS tables in [2] have been taken as the working assumption. For the layer one TBS table, the entire TBS entries have been designed to minimize difference between effective SE values and the SE values of MCS in table 2.
Proposal 3: Confirm the current working assumption on the layer one TBS table.
4. Discussion on 256QAM MCS configuration
For the 256QAM signaling and configuration, the working assumption has been taken as follows.

Working assumption:
· For TM10, CQI table are common for all CSI processes and/or Rel-11 subframe measurement sets and MCS table is common for all PQI sets
· For TM1-9, 256QAM CQI table can be configured per each Rel-11 subframe measurement set
Also, in the email discussions [77-23a] and [77-24], there have been three options for 256QAM MCS configuration as follows.

· Option1: ForTM1~9, a single MCS table is applied for all the subframes. If at least one of the measurements subframe set is configured with the 256QAM CQI table, the UE assumes the 256QAM MCS table.
· Option2: For TM1~9, one MCS table can be configured for each Rel-11 subframe measurement set, which corresponds to the CQI table in the same subframe set. Legacy MCS table is assumed at the UE for subframes that do not belong to either subframe set.

· Option3: For TM1~9, a single MCS table is applied for all the subframes, which is independent of the measurement subframe set specific CQI configuration (i.e. a single MCS table is configured for TM1~10).

For the option 1, there can be performance loss coming from the mismatch between the legacy CQI and the 256QAM MCS. On the other hand, for the option 2, there can be performance loss coming from the mismatch between 256QAM CQI and legacy MCS. 
For option 1, as shown in table 2, the current 256QAM MCS table already supports the SE values of the legacy CQI entries supporting QPSK and the same SE values of the legacy MCS entries supporting 16QAM and 64QAM. In this regard, even though the UE assumes the 256QAM MCS configuration for entire subframes, the impact on the performance may be negligible comparing to the option 2 where the remaining subframes do not support 256QAM always.
Proposal 4: Confirm the current working assumption on the 256QAM configuration.

Proposal 5: ForTM1~9, a single MCS table is applied for all the subframes. If at least one of the measurements subframe set is configured with the 256QAM CQI table, the UE assumes the 256QAM MCS table.
5. Conclusions
In this contribution, we make the following proposals: 
Proposal 1: Confirm the current working assumption on the 256QAM CQI table.
Proposal 2: Confirm the current working assumption on the 256QAM MCS table.
Proposal 3: Confirm the current working assumption on the layer one TBS table.
Proposal 4: Confirm the current working assumption on the 256QAM configuration.

Proposal 5: ForTM1~9, a single MCS table is applied for all the subframes. If at least one of the measurements subframe set is configured with the 256QAM CQI table, the UE assumes the 256QAM MCS table.
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