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1 Introduction
The work item, small cell enhancements – physical layer aspects, was approved in last RAN plenary [1]. The work scope with respect to 256QAM is:
· Spectrum efficiency enhancement with introduction of higher order modulation, i.e., 256QAM, in the downlink transmission, while keeping existing size of CQI feedback field and MCS indication.

This contribution discusses the specification impacts of 256QAM based on WID [1].
2 Specification impacts of 256QAM
MCS/TBS/CQI tables
It is expected that MCS/TBS/CQI tables to be modified in order to support 256QAM. The original functionalities of the tables are as follows: 
· MCS table (32 entries, 5-bit signaling of  “modulation and coding scheme” field (IMCS))
· Modulation order is determined based on modulation order (Qm) linked to IMCS in MCS table.
· TBS table (dimension 27 x 110)
· TBS is determined by (ITBS, NPRB) entry of TBS table where TBS index (ITBS) is derived using IMCS and MCS table, and NPRB is derived from the total number of allocated PRBs.
· CQI table (16 levels, 4-bit signaling of CQI index)
· CQI value indicates the highest MCS supported by the UE.
According to WID [1], 256QAM should be supported by keeping existing size of CQI feedback field and MCS indication, which has following implications: 
· Some existing entries of CQI/MCS tables should be redesigned taking into account 256QAM.
· Signaling overhead is kept the same as it is.
· Performance impact is expected due to the coarse granularity or change of supportable CQI/MCS range.
MCS/TBS/CQI tables can be compressed with coarse granularity and then filled up with new indices for 256QAM into the available table entries. Alternatively, some portion of lower MCS/TBS/CQI indices can be removed to accommodate new indices for 256QAM – this maintains the granularity but supportable MCS/TBS/CQI range is shifted toward 256QAM. 
The value of additional TBS to support 256QAM would need to take into account relative modulation order between 256QAM and existing modulation scheme, i.e. spectrum efficiency enhancement.

Indication on the usage of new MCS/TBS/CQI tables
It should be defined for the eNB how to select and inform the UE whether the new MCS/TBS/CQI tables are used. In principle, both explicit and implicit indication would be possible. Explicit indication can ensure network controllability while implicit indication can avoid signaling overhead. For example, a UE can be implicitly indicated to use legacy tables during fallback operation or for certain CSI process. 
3 Conclusion
In this contribution, the specification impacts of 256QAM support is discussed. In summary, new design of CQI/MCS/TBS tables can be achieved by introducing tables with coarse granularity or with shifted CQI/MCS/TBS range. Both explicit and implicit indication of the table usage could be considered.
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Annex: MCS/CQI table in TS 36.213
Table 7.1.7.1-1: Modulation and TBS index table for PDSCH (MCS table)
	MCS Index
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	Modulation Order
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	TBS Index
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	0
	2
	0

	1
	2
	1

	2
	2
	2

	3
	2
	3

	4
	2
	4

	5
	2
	5

	6
	2
	6

	7
	2
	7

	8
	2
	8

	9
	2
	9

	10
	4
	9

	11
	4
	10

	12
	4
	11

	13
	4
	12

	14
	4
	13

	15
	4
	14

	16
	4
	15

	17
	6
	15

	18
	6
	16

	19
	6
	17

	20
	6
	18

	21
	6
	19

	22
	6
	20

	23
	6
	21

	24
	6
	22

	25
	6
	23

	26
	6
	24

	27
	6
	25

	28
	6
	26

	29
	2
	reserved

	30
	4
	

	31
	6
	


Table 7.2.3-1: 4-bit CQI Table

	CQI index
	modulation
	code rate x 1024
	efficiency

	0
	out of range

	1
	QPSK
	78
	0.1523

	2
	QPSK
	120
	0.2344

	3
	QPSK
	193
	0.3770

	4
	QPSK
	308
	0.6016

	5
	QPSK
	449
	0.8770

	6
	QPSK
	602
	1.1758

	7
	16QAM
	378
	1.4766

	8
	16QAM
	490
	1.9141

	9
	16QAM
	616
	2.4063

	10
	64QAM
	466
	2.7305

	11
	64QAM
	567
	3.3223

	12
	64QAM
	666
	3.9023

	13
	64QAM
	772
	4.5234

	14
	64QAM
	873
	5.1152

	15
	64QAM
	948
	5.5547
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