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1. Introduction

At last RAN1 meeting, CQI/MCS/TBS table design was discussed and the following progress was achieved [1]. 
Agreement:
· CQI table

· 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
· Modulation and TBS index table

· Definition of N (N=3 or 4) reserved entries for adaptive retransmission 

· Modulation and TBS table design should provide the support of all the VoIP TBS at least for Format 1A, FFS for Format 2x
· The need of overlapping spectral efficiency of different modulations is  FFS

· FFS the position of Modulation and TBS entries in the Rel-12 Modulation and TBS table
· TBS table

· Reuse as many as possible of current TBS entries with up to around [2%] average padding aligned with Rel-10 design
· Define overhead assumption(s) (REs/PRB) for PDSCH 
· Working assumption: Use [120 REs] per PRB for all new spectral efficiencies except for the highest spectral efficiency
· FFS: Overhead assumption for the highest spectral efficiency
· The new transport block sizes introduced in the specification should follow the Rel-8 principle of QPP size alignment
In this contribution, we will discuss some remaining issues regarding the CQI/MCS table design and share our views. 
2. Remaining Issues
CQI table
The MCS sets in the current CQI table are derived by uniformly quantizing SNR over the operating SNR range of [-7dB, 19.488dB] with step size of 1.892dB. The detailed MCS sets for each SNR point are determined through link level simulations over the AWGN channel. 
To support new entries of 256 QAM, the operating SNR range should be extended to around [-7dB, 25dB] with the assumption that the supported highest coding rate is 0.925[2]. To keep around 1.892 dB spacing between 2 entries, 3 additional new entries should be introduced in the new CQI table. 
Based on the conclusion at the last RAN1 meeting, three original CQI entries need to be removed to keep the table size unchanged if three new entries are to be introduced. Since the UEs in the small cell scenario experience relatively a high SINR in most cases, it is reasonable to remove the low CQI entries. The two options for the low CQI entries remove could be considered. The first option is to remove consecutive low CQI entries (e.g. CQI index 2,3,4) and another option is to remove non-contiguous low CQI entries (e.g. CQI index 2,4,6). Considering sudden link deterioration still exists in small cell environment, it is feasible to remove non-contiguous low CQI entries to maintain robust link adaptation capability in a low SNR region.
At the last meeting, a switching point between 64 QAM and 256 QAM is observed within the SNR range corresponding to original CQI index 14 and original CQI index15 [1]. In this situation, it is also reasonable to change the modulation scheme of CQI index 15 to 256 QAM with a lower code rate.  
Proposal 1: 
· 4 new 256 QAM entries could be introduced. 
· 3 non-contiguous low CQI table entries and content of CQI index 15 could be removed to accommodate the new entries 
MCS table
The MCS sets in current MCS table are expanded by interpolation of spectral efficiency.  
Regarding the new 256 QAM entries in MCS table, it is reasonable to follow the principle of legacy MCS entries expansion. In the same way as CQI table, some non-contiguous low MCS entries could be removed to accommodate the new 256 QAM entries.
Furthermore, some MCS entries with overlapping TBS index (e.g. MCS index 9 and 10, MCS index 16 and 17) could also be removed. Overlapping TBS indices in legacy modulation and TBS index table aims for supporting both frequency-flat and frequency-selective channel. Nevertheless, wireless channel under small cell deployment is expected to be frequency-flat rather than frequency-selective. As a result, legacy entries of MCS index 10 and MCS index 17 could be removed by recalling that MCS index 9 and 16 provide more robustness in frequency-flat channel.

Proposal 2: 
· New MCS table entries could be obtained based on the new CQI table entries
· Non-contiguous low MCS table entries and MCS table entries with overlapping spectral efficiency could be removed
Position of the new entries in the CQI/MCS table
The new table will be organized based on one option of the following two. 
· 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

Option 1 follows the original principle for the table organization; hence there is no additional specification impact. However, ambiguous understanding on eNB side happens during table (re)configuration. 
Option 2 was proposed to solve such ambiguity problem during table (re)configuration. The drawback is the impact on the differential CQI offset. The original definition of differential CQI offset is “differential CQI offset=subband CQI index – wideband CQI index” [3]. If the differential CQI offset derivation still follows the legacy definition, an inaccurate CQI feedback and ambiguous understanding will happen on the eNB side. 
To avoid such side effect, some simple solution could be considered. For example, we could also define another CQI index, e.g., virtual CQI index, which is used only for the purpose of the differential CQI offset derivation. This virtual CQI index is ordered based on the spectral efficiency as shown in the Annex. 
If some smart solution could solve differential CQI offset problem with little specification/implementation effort, option 2 is recommended for its capability of avoiding ambiguity during table (re)configuration  
Proposal 3: 
· We prefer to keep the CQI indices the same for the common CQIs between Rel-8 and Rel-12 CQI table and to define the virtual CQI index which is used for differential CQI offset derivation.
3. Conclusion
In this contribution, we discuss some remaining issues regarding the CQI/MCS table design and share our views as follow
Proposal 1: 
· 4 new 256 QAM entries could be introduced. 
· 3 non-contiguous low CQI table entries and content of CQI index 15 could be removed to accommodate the new entries.
Proposal 2: 
· New MCS table entries could be obtained based on the new CQI table entries.
· Non-contiguous low MCS table entries and MCS table entries with overlapping spectral efficiency could be removed.
Proposal 3: 
· We prefer to keep the CQI indices the same for the common CQIs between Rel-8 and Rel-12 CQI table and to define the virtual CQI index which is used for differential CQI offset derivation.
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Annex

Example of CQI table with virtual CQI index
	Virtual CQI index
	CQI index
	modulation
	code rate x 1024
	efficiency

	0
	0
	out of range

	1
	1
	QPSK
	78
	0.1523

	15
	2
	256 QAM
	C1
	E1

	3
	3
	QPSK
	193
	0.3770

	16
	4
	256 QAM
	C2
	E2

	5
	5
	QPSK
	449
	0.8770

	17
	6
	256 QAM
	C3
	E3

	7
	7
	16QAM
	378
	1.4766

	8
	8
	16QAM
	490
	1.9141

	9
	9
	16QAM
	616
	2.4063

	10
	10
	64QAM
	466
	2.7305

	11
	11
	64QAM
	567
	3.3223

	12
	12
	64QAM
	666
	3.9023

	13
	13
	64QAM
	772
	4.5234

	14
	14
	64QAM
	873
	5.1152

	18
	15
	256 QAM
	C4
	E4


Note: C1<C2<C3<C4
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