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1 Introduction
The downlink and uplink maximum TBS sizes of 1000 bits were explicitly captured in the WID [1]. However, much specification work was identified during the WI discussion whether broadcast data has the limit of 1000 bits as well; so the following agreements were achieved in RAN1#76.
Agreement:

For PDSCH of the low complexity MTC UEs at least not in coverage enhancement:

· The maximum TBS shall be 1000 bits for unicast transmission on PDSCH.

· The maximum TBS shall be 2216 bits for data types referenced by SI-RNTI, P-RNTI, and RA-RNTI.

Such agreements signify a problem of misalignment between eNB and UE when performing rate matching by following TS 36.212 [2], which is to be discussed in detail. Text proposals are provided and aim to eliminate the misalignment.
2 Rate matching for category 0 UEs
2.1 The problem of misalignment
From TS 36.212 [2], for DL-SCH and PCH transport channels, the soft buffer size for the r-th code block  Ncb is determined by, 
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where NIR is the soft buffer size for the transport block and is equal to:
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The maximum TBS for DL-SCH associated with SI-RNTI and RA-RNTI and PCH transport channels is 2216 bits, so the corresponding circular buffer length is Kw = 6816 and the number of code blocks is C = 1 according to section 5.1.2 [2]. 
For category 0 UEs with Nsoft = 25344, assuming Kc=1, KMIMO = 1, and MDL_HARQ = 8, and then NIR = 3168. Following the above min(•) function, Ncb will be 3168 bits and be dominated by NIR as long as the TBS is larger than 1000 bits, as Nsoft is dimensioned on basis of the maximum TBS of 1000 bits.
However, for whichever of category 1 - 10 UEs, Ncb will be always equal to Kw regardless of TBS for DL-SCH associated with SI-RNTI and RA-RNTI and PCH transport channels, e.g., 6816 bits corresponding to the maximum TBS of 2216 bits. 
There is a misalignment when category 0 UEs will assume eNB will perform rate matching based on Ncb of 3168 bits and category 1-10 UEs will assume rate matching is based on Ncb of 6816 bits, when the TBS for DL-SCH associated with SI-RNTI and RA-RNTI and PCH transport channels is 2216 bits. 
2.2 Eliminating the misalignment
This misalignment is caused by the dimensioning of Nsoft of category 0 UEs on basis of the maximum TBS of 1000 bits but TBS for DL-SCH associated with SI-RNTI and RA-RNTI and PCH transport channels could be up to 2216 bits. 

To eliminate the misalignment, category 0 UEs could make an exception when following the current TS 36.212 Clause 5.1.4.1.2 [2].
Alt 1:
· For category 0 UE, for DL-SCH and PCH transport channels, Ncb = Kw. 

Actually, the misalignment only exists when transmitting the TB for SI, Paging or RAR, so the exception could be as Alt 2 as well.

Alt 2:
· For category 0 UE, for DL-SCH associated with SI-RNTI and RA-RNTI and PCH transport channels, Ncb = Kw. 

3 Text proposals
The text proposals for Alts 1&2 for TS 36.212 Clause 5.1.4.1.2 aiming for eliminating the misalignment are provided. 
3.1 On TS 36.212 Clause 5.1.4.1.2 for Alt 1
----------------------------- Start Text Proposal to TS 36.212 Clause 5.1.4.1.2 -------------------------------------

The circular buffer of length 
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 for the r-th coded block is generated as follows:
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Denote the soft buffer size for the transport block by NIR bits and the soft buffer size for the r-th code block by Ncb bits. The size Ncb is obtained as follows, where C is the number of code blocks computed in section 5.1.2:
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for DL-SCH and PCH transport channels
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for UL-SCH and MCH transport channels
Note that for UE category 0, Ncb is always equal to Kw. 
where NIR is equal to:
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where:

If the UE signals ue-Category-v1020, and is configured with transmission mode 9 or transmission mode 10 for the DL cell, Nsoft is the total number of soft channel bits [4] according to the UE category indicated by ue-Category-v1020 [6]. Otherwise, Nsoft is the total number of soft channel bits [4] according to the UE category indicated by ue-Category (without suffix) [6].

If Nsoft = 35982720, 
KC= 5, 

elseif Nsoft = 3654144 and the UE is capable of supporting no more than a maximum of two spatial layers for the DL cell, 
KC  = 2

else 

KC  = 1

End if.

…….

---------------------------- End Text Proposal to TS 36.212 Clause 5.1.4.1.2 ---------------------------------------

3.2 On TS 36.212 Clause 5.1.4.1.2 for Alt 2
----------------------------- Start Text Proposal to TS 36.212 Clause 5.1.4.1.2 -------------------------------------

The circular buffer of length 
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 for the r-th coded block is generated as follows:
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Denote the soft buffer size for the transport block by NIR bits and the soft buffer size for the r-th code block by Ncb bits. The size Ncb is obtained as follows, where C is the number of code blocks computed in section 5.1.2:

-
[image: image20.wmf]÷

÷

ø

ö

ç

ç

è

æ

ú

û

ú

ê

ë

ê

=

w

IR

cb

K

C

N

N

,

min

 

for DL-SCH and PCH transport channels
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for UL-SCH and MCH transport channels
 Note that for UE category 0, for DL-SCH associated with SI-RNTI and RA-RNTI and PCH transport channel, Ncb is always equal to Kw.
where NIR is equal to:
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where:

If the UE signals ue-Category-v12xx indicating UE category 0, Nsoft is the total number of soft channel bits [4] according to the UE category 0. If the UE signals ue-Category-v1020, and is configured with transmission mode 9 or transmission mode 10 for the DL cell, Nsoft is the total number of soft channel bits [4] according to the UE category indicated by ue-Category-v1020 [6]. Otherwise, Nsoft is the total number of soft channel bits [4] according to the UE category indicated by ue-Category (without suffix) [6].

If Nsoft = 35982720, 
KC= 5, 

elseif Nsoft = 3654144 and the UE is capable of supporting no more than a maximum of two spatial layers for the DL cell, 
KC  = 2

else 

KC  = 1

End if.

…….

---------------------------- End Text Proposal to TS 36.212 Clause 5.1.4.1.2 ---------------------------------------
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