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1
Introduction
RAN1 has decided on the following [1]:
· 5-bit MCS indicating the modulation and coding
· TB size is derived from the resource allocation and the MCS
This contribution presents our understanding for the derivation of the TB size at the UE.

2
Discussion

Firstly, an MCS table with 32-entries is needed. Table 1 shows a possible MCS table. Note that it is derived from the modulation and coding choices for the CQI table (entries shaded in yellow) and interpolation of spectral efficiencies. The entries in red correspond to points where the interpolation entailed two different modulation orders and could be adjusted. 

	Spectral effic
	Qm
	R
	MCS idx

	Reserved
	0

	0.15234375
	2
	0.076172
	1

	0.193359375
	2
	0.09668
	2

	0.234375
	2
	0.117188
	3

	0.305664063
	2
	0.152832
	4

	0.376953125
	2
	0.188477
	5

	0.489257813
	2
	0.244629
	6

	0.6015625
	2
	0.300781
	7

	0.739257813
	2
	0.369629
	8

	0.876953125
	2
	0.438477
	9

	1.026367188
	2
	0.513184
	10

	1.17578125
	2
	0.587891
	11

	1.326171875
	4
	0.331543
	12

	1.4765625
	4
	0.369141
	13

	1.6953125
	4
	0.423828
	14

	1.9140625
	4
	0.478516
	15

	2.16015625
	4
	0.540039
	16

	2.40625
	4
	0.601563
	17

	2.568359375
	4
	0.64209
	18

	2.73046875
	6
	0.455078
	19

	3.026367188
	6
	0.504395
	20

	3.322265625
	6
	0.553711
	21

	3.612304688
	6
	0.602051
	22

	3.90234375
	6
	0.650391
	23

	4.212890625
	6
	0.702148
	24

	4.5234375
	6
	0.753906
	25

	4.819335938
	6
	0.803223
	26

	5.115234375
	6
	0.852539
	27

	5.334960938
	6
	0.88916
	28

	5.5546875
	6
	0.925781
	29

	2.4
	2
	1.2
	30

	Reserved
	31


Table 1: MCS Table
Having the MCS table, the goal is having a known mapping from the resource block allocation and the MCS entry to a TB size. 
In order to have only one table and as discussed/agreed in [1], we resort to a default configuration to compute the number of REs from the RB allocation size. The default configuration in [1] was agreed to be:

· Normal CP

· 2 antenna ports

· 3 OFDM symbols for PDCCH
· No sync signals, no PBCH present
From the above configuration, we have 120 REs per allocated RB.  

There are 32 MCS tables and there are 110 possible RB allocations (1-110 RB-pairs). Therefore, one can build a matrix of (32 x 110) = 3520 entries (see attached spreadsheet). This matrix will have the TB sizes that one would obtain without any restriction on e.g.,
· Matching MAC PDU sizes

· Matching QPP interleaver sizes

However, the (32 x 110) can be modified so that the entries are rounded with first priority to the closest MAC PDU sizes. The MAC PDU sizes, in turn, should be selected to be close to the QPP interleaver sizes to avoid PHY layer padding. The CRC insertion(s) at the PHY layer will need to be taken into account when selecting the MAC PDU sizes matching the QPP interleaver sizes. Note that 66% of the PHY layer padding (to the closest larger QPP interleaver size) is pruned before over-the-air transmission.

The result of the specific “rounding to the closest MAC PDU size” is known at the UE and at the eNB. 

The actual data transmission will have the following characteristics:

· Modulation order as indicated by the MCS

· Effective code rate: 
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where 

· Qm is the modulation order {2, 4, 6} for QPSK, 16QAM and 64QAM, respectively

· 
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 is the effective number of REs for the resource allocation given the actual 

· CP duration

· Number of antenna ports

· Number of OFDM symbols used for PDCCH

· PBCH and sync signals presence

used for transmission.

Note that the circular-buffer based rate matching will automatically adapt the transmission coding rate.

3
Conclusion

We have presented our understanding of the generation of the TB size information at the UE consistent with the decisions already made (some of them already in the LTE PHY layer specifications). 
An MCS table derived from the CQI table with spectral efficiency interpolation is proposed. 

The actual TB sizes are obtained from the MCS table and the 110 possible RB allocations by rounding to the closes MAC PDU sizes. The MAC PDU sizes should be selected so that they are close to the 188 QPP interleaver sizes (taking into account the CRC insertion(s))
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