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1. Introduction

In RAN1 #76, 256QAM enhancement for small cell is discussed and the following agreements are achieved

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, based on the above agreement, we share our opinions on the CQI table and Modulation and TBS index table design for small cell enhancement.
2. Discussion
In RAN1 #76, some progresses on introducing 256QAM are made. Yet, there are still a lot of FFS issues remain unclear. In this contribution, we share our views on these FFS points. We focus on the design of CQI table and Modulation and TBS index table.
2.1  CQI Table for Small Cell Enhancement
Considering CQI table with 256QAM, it is agreed to support SE in the entire range. Low CQI entries are down-sampled. Yet, which CQI entries should be removed is not decided. Since CQI #1 is used for PDCCH and is the lowest CQI, it should be reserved. Therefore, decision can be made from removing CQI #2, #4 and #6[1] or removing CQI #3, #5 and #7[2]. Among these two alternatives, we slightly prefer removing CQI #2, #4 and #6 because we tend to remove lower CQI entries. Since CQI #1 is reserved, removing from CQI #2 seems to be a reasonable approach.
Proposal 1: Legacy CQI #2, #4 and #6 are removed for adding new rel-12 256QAM entries.

The other FFS issue for CQI table is the positions of the CQI entries in the Rel-12 CQI table while there are two options to be dicided. Option 1 is to order the CQI indices according to the spectral efficiencies which is similar to legacy CQI table. On the other hand, option 2 is to keep the CQI indices the same for the common CQIs between Rel-8 and Rel-12 CQI table. The rationale of introducing option 2 is to have stable fallback operation during the RRC ambiguity period where eNB cannot ensure which CQI table are used for CSI report. Considering option 2 provides additional benefit with marginal overhead, we would like to support option 2.
Proposal 2: Option 2 is preferred considering the positions of the CQI entries in the Rel-12 CQI table.
2.2  Modulation and TBS Index Table for Small Cell Enhancement
Considering the design of Modulation and TBS index table, there are also some FFS issues. The first one is whether to support all modulation orders for adaptive retransmission. All modulation orders are supported for first transmission. Thus, we see no reason to not support all modulation orders for adaptive retransmission. To ensure the flexibility of adaptive retransmission especially when higher order modulation is introduced, we propose to have 4 reserved entries for adaptive retransmission.

Proposal 3: 4 MCS entries are reserved for adaptive retransmission.
Another FFS point is the need of overlapping spectral efficiency of different modulations. As we mentioned above, 4 MCS entries should be reserved for supporting adaptive retransmission. Also, the legacy TBS table is properly designed to have an equal separation in spectral efficiency. Having a lot of TBS entries left unused may be inappropriate [3]. Overlapping spectral efficiency of different modulations targets on supporting channel selectivity. Nevertheless, 256QAM is introduced for small cell enhancement. Wireless channel under small cell deployment is expected to be frequency-flat rather than frequency-selective. As a result, we propose to remove overlapping spectral efficiency of higher modulation order to save some MCS entries for newly introduced 256QAM entries.
Proposal 4: Overlapping spectral efficiency of higher modulation order is removed.
The position of Modulation and TBS entries in the Rel-12 Modulation and TBS table can reuse the similar principle of the position of CQI entries, i.e., keep the MCS indices the same for the common MCSs between Rel-8 and Rel-12 Modulation and TBS table. Yet, DCI 1A is already available for fallback operation in legacy system. In rel-12, DCI 1A can use the legacy Modulation and TBS table while TM-dependent DCI uses rel-12 Modulation and TBS table. Therefore, the motivation of keeping the MCS indices the same for the common MCSs between Rel-8 and Rel-12 Modulation and TBS table is not that strong as CQI table.
Proposal 5: It is not necessary to keep the MCS indices the same for the common MCSs between Rel-8 and Rel-12 Modulation and TBS table.
3. Conclusion

In this contribution, we discuss the design of CQI table and Modulation and TBS index table design for small cell enhancement and propose to:
Proposal 1: Legacy CQI #2, #4 and #6 are removed for adding new rel-12 256QAM entries.

Proposal 2: Option 2 is preferred considering the positions of the CQI entries in the Rel-12 CQI table.

Proposal 3: 4 MCS entries are reserved for adaptive retransmission.
Proposal 4: Overlapping spectral efficiency of higher modulation order is removed.
Proposal 5: It is not necessary to keep the MCS indices the same for the common MCSs between Rel-8 and Rel-12 Modulation and TBS table.
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