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1
Introduction
This document presents two issues in TBS design as specified in 36.213 [1], and CR-082720 [2] which was approved in RAN1#53b. The following issues are discussed:
· The “may” requirement in the maximum effective coding rate, and the threshold for the maximum effective coding rate

· UE category 5 vs. achievable peak rate
2
Discussion 
2.1
 The “May” Requirement
In [2], it is specified that 

“ The UE may skip decoding a transport block in an initial transmission if the effective channel code rate is higher than 0.930, where the effective channel code rate is defined as the number of downlink information bits (including CRC bits) divided by the number of physical channel bits on PDSCH.”

The “may” requirement above is not helpful in defining UE behaviour, but rather creates some issues from eNB perspective.  

· From UE Perspective: The UE behaviour should be explicitly specified in the specification. If a chipset vendor does not support decoding beyond a certain code rate, this should not concern the specification, unless there is a RAN4 test case. 

· From eNB Perspective: when the effective coding rate exceeds the thresholds, it is unclear whether the UE will send NAK or DTX if it decides not to decode. If NAK is sent, the above “may” requirement is not necessary.

In addition, the threshold of 0.930 was rather hand-picked, along with the max TBS for each system bandwidth, in order to achieve 300Mbps in the 20MHz system, and linearly scalable peak rates over different systems bandwidth. As will be shown later, the peak rate of 300Mbps indeed can not be achieved via the max coding rate threshold of 0.93 when the minimum inevitable DL overhead is taken into account. 

Proposal: 

· Remove the entire sentence quoted above.

2.1
 UE Category 5 and Achievable Peak Rate
In 36.306 [3], a category 5 UE can support maximum of 302752 bits of DL-SCH transport block (or 151376 per TB) within a TTI in the DL, and 75376 bits of an UL-SCH transport block within a TTI, or roughly speaking, 300Mbps in the DL, and 75Mbps in the UL, respectively. 
However, using the current TBS table design in [2], even without any DL overhead, the max TBS size a UE may receive is only 2*149776 = 299552, which is strictly less than 302752 specified for UE category 5. In other words, UE category 5 is not fully supported.

More importantly, when considering the minimum inevitable DL overhead, namely, 1 OFDM symbol for control, PBCH, PSS and SSS, the DL peak rate for 20MHz is only 291Mbps, noticeably less than 300Mbps. The detailed assumptions are summarized below:

· NRBDL=100, 4 Tx antennas, one OFDM symbol for control

· The number of resource elements (REs) per RB is (14-1)*12 – 20 = 136, where 14 is the total number of OFDM symbols, 1 is due to 1 OFDM symbol for control, and 20(=3*2+3*2+2*2+2*2) is the total number of REs occupies by RS.
· During preamble subframes, 6 OFDM symbols will be taken by PBCH/PSS/SSS, which reduces the RB size of the centre 6 RBs from 136 to 136-6*12 + 8 = 72 REs, where 6*12 is due to 6 OFDM symbols in one RB, and 6*8 is due to the overlapping RS symbols in the first and second OFDM symbol of slot 1.

· During midamble subframes, 2 OFDM symbols will be taken by PSS/SSS, which reduces the RB size of the centre 6 RBs from 136 to 136-2*12 = 112 REs. 
· Thus, the effective coding rate for preamble subframes, midamble subframes and other subframes can be computed assuming (94*136+6*72) REs, (94*136+6*112) REs, and 100*136 REs, respectively. The effective coding rates are summarized in the table below:
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· As can be seen, to satisfy the 0.93 max coding rate threshold, both preamble and midamble subframes can not support the max TBS size of 149776 bits. Instead, one has to assume that for preamble and midamble subframes, only TBS index 25 can be supported by a UE, which corresponds to a TBS size of 128496 bits.
· The peak rate of the 20MHz system can now be computed as: 
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To align with UE category 5 specification, besides removing the “may” requirement as stated above, we also propose the following:

Proposal: 

· In [2], Table 7.1.7.2.2-1: One-layer to two-layer TBS translation table, change 149776 back to 151376.
Under a TBS size of 151376 bits, the effective coding rates are summarized below. Note that the effective coding rates for all subframes are strictly less than 1.
[image: image3.emf]No O/H Premable Midamble
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3
Conclusion 

We propose to adopt the above two proposals.
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