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1 Introduction

In RAN1#91 meeting, the following agreements on Transport Block Size (TBS) determination for shortened TTI (sTTI) have been summarized in [1].
Agreement
For sPUSCH and sPDSCH, the value in the legacy TBS is scaled according to TBS*α with the resulting TBS rounded off to the closest valid TBS.

- NOTE: The α value can be the same or different for different sTTI lengths and for sPUSCH and sPDSCH

- The TBS scaling is performed assuming the same number of layers within a codeword for PDSCH and sPDSCH.

According to the agreements, the following on TBS determination has been specified in Clause 7.1.7 of TS36.213 [2].
· for DCI format 7-1A/7-1B/7-1C/7-1D/7-1E/7-1F/7-1G, the derived transport block size (after TBS translation as described in sections 7.1.7.2.2, 7.1.7.2.4, 7.1.7.2.5 when the transport block is mapped to more than one spatial layer) is scaled by α (
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 for subslot-based PDSCH), then rounded to the closest valid transport block size in

· Table 7.1.7.2.1-1 when the transport block is mapped to one spatial layer,

· Table 7.1.7.2.2-1 when the transport block is mapped to two spatial layers,

· Table 7.1.7.2.4-1when the transport block is mapped to three spatial layers,

· Table 7.1.7.2.5-1when the transport block is mapped to four spatial layers.

Similarly, following on TBS determination has also been specified in Clause 8.6.2 [2]:

For, DCI format 7-0A/B, the derived transport block size after TBS translation as described in sections 7.1.7.2.2, 7.1.7.2.4, 7.1.7.2.5 when the transport block is mapped to more than one spatial layer is scaled by α (
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 for subslot-based PUSCH with two data symbols in the subslot), then rounded to the closest valid transport block size inTable 7.1.7.2.1-1 when the transport block is mapped to one spatial layer,

-
Table 7.1.7.2.2-1 when the transport block is mapped to two spatial layers,

-
Table 7.1.7.2.4-1when the transport block is mapped to three spatial layers,

-
Table 7.1.7.2.5-1when the transport block is mapped to four spatial layers.

In this contribution, we discuss the remaining issues on TBS determination.
2 Selection of TBS table in the presence of multiple spatial layers
As shown in [2], the changes in Clauses 7.1.7 and 8.6.2 (as cited in the Introduction) state that the derived TBS is scaled by α, then rounded to the closest valid TBS in Table 7.1.7.2.2/4/5-1 when the transport block is mapped to two, three or four spatial layers. However, such a statement seems unclear and can cause misusing TBS tables, which can be shown in following examples.
Example 1: Given 1 ≤ NPRB ≤ 55, determining a TBS value for transport blocks mapped to two spatial layers.

For transport blocks mapped to two-layer spatial multiplexing, Clause 7.1.7.2.2 in TS36.213 states that “for
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) entry of Table 7.1.7.2.1-1.” This means that in order to obtain a TBS for sTTI in the presence of 1 ≤ NPRB ≤ 55, a TBS value should be firstly selected from Table 7.1.7.2.1-1 with given (
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). Then, according to the agreements [1], the selected TBS value is multiplied by α, and the resulted TBS value is rounded to the closest valid TBS value in Table 7.1.7.2.1-1. This valid TBS is the TBS for sTTI. However, the changes in Clause 7.1.7 (as cited in the Introduction) does not involve the use of Table 7.1.7.2.1-1.
Example 2: In the case of ITBS = 0, NPRB = 56 and subslot-based PDSCH, determining a TBS for transport blocks mapped to two spatial layers.

According to Clause 7.1.7.2.2, we first select a TBS_L1 value from Table 7.1.7.2.1-1, yielding 1544. Then, according to Table 7.1.7.2.2-1, the TBS_L1 value is translated into a TBS_L2 value 3112. This TBS_L2 value is scaled by 1/6, yielding 518.667.  According to the agreements reached in [1], our understanding is that 518.667 should be rounded to the closest valid TBS value in Table 7.1.7.2.1-1, i.e. 504. However, according to the current specification, the TBS will be rounded to 1544, which is obviously not proper.
Moreover, similar problems can be seen for codewords mapped to three or four spatial layers.
Therefore, we have following proposal:
Proposal 1 Endorse the following text proposal for 36.213
---------------------------------------------------------Start of Text Proposal--------------------------------------------------------
7.1.7
Modulation order and transport block size determination 

< Unchanged parts are omitted >
-
for DCI format 7-1A/7-1B/7-1C/7-1D/7-1E/7-1F/7-1G, the derived transport block size (after TBS translation as described in sections 7.1.7.2.2, 7.1.7.2.4, 7.1.7.2.5 when the transport block is mapped to more than one spatial layer) is scaled by α (
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 for subslot-based PDSCH), then rounded to the closest valid transport block size in

-
Table 7.1.7.2.1-1 when the transport block is mapped to one spatial layer,

-
Table 7.1.7.2.1-1 if scaled TBS is less than 3112 and Table 7.1.7.2.2-1 otherwise, when the transport block is mapped to two spatial layers,

-
Table 7.1.7.2.1-1 if scaled TBS is less than 3112 and Table 7.1.7.2.4-1 otherwise, when the transport block is mapped to three spatial layers,

-
Table 7.1.7.2.1-1 if scaled TBS is less than 3112 and Table 7.1.7.2.5-1 otherwise, when the transport block is mapped to four spatial layers.
< Unchanged parts are omitted >
8.6.2
Transport block size determination

For a non-BL/CE UE and for [image: image13.wmf]28

0

MCS

£

£

I

, the UE shall first determine the TBS index ([image: image14.wmf]TBS

I

) using [image: image15.wmf]MCS

I

 except if the transport block is disabled in DCI format 4/4A/4B as specified below. For a transport block that is not mapped to two-layer spatial multiplexing, the TBS is determined by the procedure in Subclause 7.1.7.2.1. For a transport block that is mapped to two-layer spatial multiplexing, the TBS is determined by the procedure in Subclause 7.1.7.2.2.

For, DCI format 7-0A/B, the derived transport block size after TBS translation as described in sections 7.1.7.2.2, 7.1.7.2.4, 7.1.7.2.5 when the transport block is mapped to more than one spatial layer is scaled by α (
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 for subslot-based PUSCH with two data symbols in the subslot), then rounded to the closest valid transport block size 
-
   in Table 7.1.7.2.1-1 when the transport block is mapped to one spatial layer,

-
Table 7.1.7.2.1-1 if scaled TBS is less than 3112 and Table 7.1.7.2.2-1 otherwise, when the transport block is mapped to two spatial layers,

-
Table 7.1.7.2.1-1 if scaled TBS is less than 3112 and Table 7.1.7.2.4-1 otherwise, when the transport block is mapped to three spatial layers,

-
Table 7.1.7.2.1-1 if scaled TBS is less than 3112 and Table 7.1.7.2.5-1 otherwise, when the transport block is mapped to four spatial layers.
---------------------------------------------------------End of Text Proposal--------------------------------------------------------
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