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1
Introduction
At last RAN1 meeting, it was agreed for CQI table design,
· Support SE in the entire range from X1 bps/Hz to X2 bps/Hz
· Down-sample low CQI entries by removing Y1 entries, and add Y1 new entries for 256QAM region with even spacing
· Note: One company (Panasonic) express a concern that test and implied spec change is unnecessary high

· CQI#0 to be equaled to out of range

· Switching point of 64QAM and 256QAM should be CQI Z (Z=14 or 15 in the existing table)

· FFS the positions of the CQI entries in the Rel-12 CQI table – to be decided between the following two options
· Option1: order the CQI indices according to the spectral efficiencies]
· Option2: keep the CQI indices the same for the common CQIs between Rel-8 and Rel-12 CQI table
Based on these agreements, we provide simulation results on determining the number of new 256QAM CQIs and defining reasonable code rate for each new CQI entry and provide our suggestion for the 256QAM CQI table fulfilling the CQI table design principles agreed in RAN1#76.
2
New CQI table design
A first point we want to discuss, is the question on the appropriate switching point between 64QAM and 256QAM. It was observed from our simulations [1] that it is beneficial to remove current CQI15 and replace it with a 256QAM CQI, which herein we call as first 256QAM CQI. 
Figure 1 gives the performance of several candidates to decide the code rate for the 1st 256QAM CQI. It is observed that code rate of 711/1024 is a good candidate, under which 256QAM has marginal performance difference from CQI15, implying that the performance gap between current CQI14 and 1st 256QAM CQI remains mostly unchanged. It is also noted that with 256QAM and code rate 711/1024, the spectral efficiency is the same with CQI15, and hence current TBS from MCS28 (corresponding to CQI15) could be reused.
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Fig.1 Performance of candidate code rate for deciding 1st 
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Figure 2 shows the performance of the 1st 256QAM CQI using {code rate =711/1024} and the performance of the last 256QAM CQI, which provides the highest SE 256QAM could support and applies the same coding rate as CQI#15 {code rate= 948/1024}. It is observed that the performance gap between the 1st and the last 256QAM CQI in 10% BLER is around 5.66dB. In order to have roughly 2dB granularity, it is good to define two more 256QAM CQIs (2nd and 3rd 256QAM CQI), with the gap being roughly 5.66/3=1.88dB. 
In Figure 3 we provide the performance of several candidates for the 2nd 256QAM CQI and the 3rd 256QAM CQI, respectively. It is observed that a code rate of 799/1024 is suitable for the 2nd 256QAM CQI for the target SNR operation point of 21.72dB @10%BLER, and a code rate of (888/1024) is suitable for the 3rd 256QAM CQI having a target SNR operation point of 23.60dB @10%BLER. 
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Figure 3: Performance of candidate code rates for (a) 2nd 256QAM CQI, and (b) 3rd 256QAM CQI.

Based on these performance evaluations, we present our proposal of the new CQI table in Table 1, in which there is a ~4dB SNR gap region in the low SINR area and ~2dB gap in medium and high SINR area. For reference, Table 2 indicates the legacy CQI table, where in addition to CQI15, the removed CQI2, CQI4, CQI6 are marked with red colour. 
        Table 1: Proposed new CQI table
	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
	490
	1.9141

	6
	16QAM
	616
	2.4063

	7
	64QAM
	466
	2.7305

	8
	64QAM
	567
	3.3223

	9
	64QAM
	666
	3.9023

	10
	64QAM
	772
	4.5234

	11
	64QAM
	873
	5.1152

	12
	256QAM
	711
	5.5547

	13
	256QAM
	799
	6.2422

	14
	256QAM
	888
	6.9375

	15
	256QAM
	948
	7.4063


Table 2: Legacy CQI table indicating the removed entries (red color)

	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


´
Summarizing the presented design in this contribution, we suggest to:

Proposal: Adopt the CQI table according to Table1 as:

· Introduce 4 new 256QAM CQI entries, where the first one is replacing CQI 15 while keeping the same SE and the highest spectral efficiency to be limited only by the highest coderate of Rel.8 (i.e. 948/1024). The code rates for the proposed 256QAM CQI entries are (711/1024), (799/1024), (888/1024), and (948/1024) correspondingly. 

· In addition to CQI15 remove the legacy CQI2, CQI4 and CQI6 entries from the legacy CQI table.
3
Conclusion

In this contribution, we provide simulation results on determining the code rate for each new 256QAM CQI entry, and propose a CQI table according to the following design: 

Proposal: Adopt the CQI table according to Table1 as:

· Introduce 4 new 256QAM CQI entries, where the first one is replacing CQI 15 while keeping the same SE and the highest spectral efficiency to be limited only by the highest coderate of Rel.8 (i.e. 948/1024). The code rates for the proposed 256QAM CQI entries are (711/1024), (799/1024), (888/1024), and (948/1024) correspondingly. 

· In addition to CQI15 remove the legacy CQI2, CQI4 and CQI6 entries from the legacy CQI table.
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