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1. Introduction

At the last RAN1#82 meeting, the issues was raised regarding the current maximum TBS values for the transmission modes (TM) 9 and 10 with 4/8 CSI-RS antenna ports (APs) in non-MBSFN subframes [1]. According to the discussion, the following agreements for the next step were agreed upon.

Agreements:
· Introduce new maximum TBSs assuming fewer number of available REs, e.g., 120 REs  per PRB, for at least Rel-12 UEs configured with TMs 9/10

· Note that both 64QAM and 256QAM to be considered

· Companies are encouraged to provide the exact maximum TBS values and solutions to RAN1#82bis
In this contribution we describe the alternative to the solutions to introduce the new TBSs for TMs9/10.
2. Potential Solutions
For TM9 with 4 and 8 CSI-RS antenna ports, the coding rate associated with the highest ITBS becomes 1.044 assuming 1 OFDM symbols for the PDCCH, 2 CRS antenna ports, and 4-8 DM-RS antenna ports, and thus the peak data rate can’t be achieved. Furthermore, since a gap in TBS between the highest and the second highest TBSs is bigger than other gaps and the actual peak data rate is greatly deteriorated. Therefore, the introduction of the new TBSs between highest and the second highest TBSs were justified. When the TBSs for TM9 with 4/8 CSI-RS antenna ports are to be introduced, the following design principle should be assumed.

· Overhead assumption

·  120 REs should be assumed considering 1 OFDM symbol for the PDCCH, 2 CRS antenna ports, and 4-8 DM-RS antenna ports (24 REs).

· Target coding rate

· Under the above overhead assumption, the coding rate should be below 1. On the other hand, it is not so important for the highest TBS values to satisfy the coding rate of lower than 0.93 since the highest TBS is chosen targeting mainly the peak data rate rather than the practical usage case. Thus, the TBS values that achieve the coding rate very close to 1 could be considered and the current UE behaviour does not need to be changed just because of the new maximum TBSs.
· Reuse of existing TBS values

· In order to minimize the specification impact, the existing TBS values can be reused.

Based on the above design principles, the following solutions can be considered.
· Option 1: Create new ITBS (26A) and the highest TBS values. The simplest approach would be reusing the existing ITBS (27), ITBS (28), or the TBSs in between. 
· Option 2: Refer to the TBS value associated with lower NPRB than actual PRB N’PRB for the highest ITBS when transmission modes 9 and 10 with 4 and 8 CSI antenna ports are configured. For example, NPRB is given by 
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. The same approach has been already supported for the TBS determination of special subframe.

Although we do not see the fundamental difference between Option 1 and Option 2, we have a slight preference for Option 1. 

The conditions under which the new TBSs are applied need to be also decided. Applying them to only non-MBSFN subframes seems appropriate in order to achieve the peak data rate. However, some more specification work, e.g., handling of retransmission, would be expected. To minimize the extra work, the simplest approach is to apply the new TBSs to all the subframes if the MBSFN subframes are not configured in any subframe. Another approach is to configure the new TBSs to all the subframes independently of the MBSFN configurations. In the latter approach, whether or not to configure the new TBSs is left for eNodeB choice. This approach provides more flexibility and is a preferred way in our view. We note that the UE capability in order to configure the new TBSs is also needed. 

3. Conclusion
In this contribution, we presented the alternative solutions to fixing the current TBS values for the transmission mode 9/10. Based on the discussion above, our proposal is summarized as follows.
Proposal 1: Create the new ITBS (26A) and the highest TBS values assuming 120 REs available for the PDSCH. Reusing the existing ITBS (27), ITBS (28), or the TBS values in between could be the baseline.

Proposal 2: Ask RAN2 to define RRC configuration of a new ITBS for 64QAM and 256QAM, respectively.
Proposal 3: Ask RAN2 to define a new UE capability signaling to support the new maximum TBS.
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