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1 Introduction
The introduction of 256QAM for PDSCH transmissions is currently discussed at RAN1 within the scope of the Small Cell Enhancement Work Item [1]. Following has already been agreed during RAN1#76 regarding the corresponding CQI reporting [2]:
· Down-sampling of  low CQI entries by removing Y1 entries from the CQI table

· Adding of Y1 new CQI entries for 256QAM with even spacing
· CQI level 0 should indicate out of range

· The switching point between 64QAM and 256QAM should be CQI level 14 or 15 in the existing table
· Use of 256QAM MCS/CQI table can be configured for each configured CC
Open issues regarding CQI reporting for 256QAM that have been appointed for further study were:
· Positions of the CQI entries in the Rel-12 CQI table
· Option 1: order the CQI indices according to the spectral efficiencies
· Option 2: keep the CQI indices the same for the common CQIs between Rel-8 and Rel-12 CQI table
· Use of 256QAM CQI table can configured for each CSI process
This contribution addresses the open issues regarding CQI table design and the relation to CSI processes. Issues related to the MCS indication and table design are addressed in a companion contribution [3].
2 Discussion
2.1 CQI Table Design
Table 1 and Table 2 show exemplary CQI table designs for Option 1 and Option 2, respectively. In the first table design, the CQI indices are ordered according to the spectral efficiencies. In the second table design, maximum commonality with the Rel-11 table (given in Appendix A) is kept. The latter approach results in an interleaving of QPSK and 256QAM entries in the low CQI index region due to the agreed down-sampling of QPSK levels.
Corresponding to our previous contribution [4], we assume that three additional spectral efficiencies are sufficient in the new CQI table for covering the extended SINR range for 256QAM with an equidistant sampling of approximately 2dB. Additionally, it is assumed here that CQI index 15 in the Rel-11 CQI table (64QAM with spectral efficiency 5.5547 bits/RE) should be replaced by 256QAM with the same or similar spectral efficiency.
Option 1 has the advantage that differential CQI reporting for the new CQI table can easily be implemented without additional specification changes. Since differential CQI reporting is an important part of aperiodic and multi-codeword CSI reporting, the property of ordered CQI indices is quite beneficial. One disadvantage is here that no (or very few) CQI table entries except CQI index 0 coincide with the corresponding entry in the Rel-11 CQI table. This could cause ambiguity during RRC reconfigurations. However, it is questionable how much this would affect the system performance, since the eNB has to handle similar situations if other CQI-related RRC parameters such as the reporting mode or periodicity change. 
Note that RAN1 already agreed "similar to HSDPA/HSUPA, UE behaviour is unspecified around RRC reconfiguration" in [5]. Keeping only certain CQI table entries unchained does not help since other parts of RRC reconfiguration still  yield unspecified UE behaviour. Because of the assumption that RRC reconfiguration is infrequent and the system impact of undefined behaviour is acceptable, RAN1 agreed that UE behaviour is unspecified around RRC reconfiguration. 
Option 2 mitigates potential ambiguity during reconfiguration since it provides maximum overlap between the Rel-11 CQI table and the new CQI table for 256QAM. On the other hand, this option constitutes a problem for differential CQI reporting with the new CQI table due to the interleaving of 256QAM and QPSK entries. Facilitating effective differential reporting would require in this case some non-negligible changes in the specification and might furthermore incur more complex testing.
Since the reconfiguration issue is considered to be of minor importance and can be handled on the eNB side by means of proper MCS selection for PDSCH transmissions during reconfiguration ambiguity, the preferred solution is Option 1CQI table reconfigurations occur furthermore even less frequently than general RRC reconfigurations for which generic undefined behaviour was already agreed.
Proposal 1: 
The CQI indices in the CQI table for 256QAM should be ordered according to spectral efficiencies.
	Table 1: CQI table design Option 1
CQI index

modulation

code rate x 1024

efficiency

0

out of range

1

QPSK
308

0.6016

2

QPSK
449

0.8770

3

QPSK
602

1.1758

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

768

6.0000
14

256QAM

850

6.6406
15

256QAM

952

7.4375

	Table 2: CQI table design Option 2
CQI index

modulation

code rate x 1024

Efficiency

0

out of range

1

256QAM
768

6.0000
2

QPSK
120

0.2344

3

256QAM

850

6.6406
4

QPSK
308

0.6016

5

256QAM

952

7.4375
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

256QAM

711
5.5547



2.2 CSI Measurement Subframe Sets and CSI Processes
It can in general be expected that the CQI reports associated to different CSI measurement subframe sets and CSI processes are affected by different interference conditions. CSI measurement subframe sets are for example used in combination with ABS (almost blank subframe) patterns in interfering cells, which yields quite different average SINR levels on different subframe sets. 
Proposal 2:
It should be possible to configure the CQI table for each CSI measurement subframe set.
Something similar applies for CSI processes that are associated to different CSI-RS and interference measurement resources. Different CSI processes can therefore be subject to quite different average SINR levels as well, and it is hence deemed beneficial to support CQI table configuration per CSI process and CSI subframe measurement set.
Proposal 3:
It should be possible to configure the CQI table for each CSI process.
3 Conclusion
In this contribution we discussed the open issues regarding the CQI table design and corresponding configurations for CSI processes and CSI subframe measurement sets.
Proposal 1: 
The CQI indices in the new CQI table for 256QAM should be ordered according to the spectral efficiencies.
Proposal 2:
It should be possible to configure the CQI table for each CSI measurement subframe set. 
Proposal 3:
It should be possible to configure the CQI table for each CSI process.
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Appendix A

Table 3: Rel-11 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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