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1 Introduction

Regarding the total number of soft channel bits, the following agreements were achieved in the RAN1 #88bis meeting: 

· The total number of soft channel bits is not increased if UE supports sTTI operations.

· i.e. no new UE category need to be specified for sTTI.
· Note that this does not preclude defining UE category in the future release in the sTTI operation
In this contribution, the upper limit of soft buffer size for 2/3-symbol and 1-slot sTTI is discussed.
2 Soft buffer size for sTTI
For 1ms TTI downlink transmission, the upper limit of soft buffer size for one HARQ process is calculated based on the supported maximum transport block size (TBS) with a code rate of 2/3 for all UE categories except for low cost categories, e.g., category 0 or 1 [1]. The reason of using code rate 2/3 is that for transmission of a transport block with the maximum TBS, normally the SNR is high enough to support peak code rate transmission and thus there is no need to buffer much redundant bits. Then less UE soft buffer size is required, hence UE cost is reduced. 
Following the same principle, the upper limit of soft buffer size for 2/3-symbol sTTI should be reduced compared to 1ms TTI, as the maximum TBS supported by 2/3-symbol sTTI would be scaled down compared to 1ms TTI. The reduced upper limit of soft buffer size for sTTI would be beneficial in sharing the total soft buffer size for one UE between PDSCH and sPDSCH, especially for the case that PDSCH and sPDSCH overlap in time domain. For simplicity, the upper limit of soft buffer size for 2/3-symbol sTTI could be determined with the upper limit of soft buffer size for 1ms TTI multiplied by a factor, e.g., 1/4, as shown below.
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Denote the soft buffer size for the transport block by
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bits. 
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is the total number of soft channel bits according to the UE category. 
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is relevant to
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and the configuration of higher layers, 
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is equal to 2 if the UE is configured to receive PDSCH transmissions based on transmission modes(3, 4, 8, 9 or 10), and is equal to 1 otherwise. 
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is the maximum number of DL HARQ processes, 
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is a constant equal to 8.
The reason why we choose 1/4 as the factor to scale down the the upper limit of soft buffer size of 1ms TTI is considering that legacy soft buffer size is designed based on the assumption of 2 PDCCH symbols, and further assuming that the current sPDSCH is 3-symbols. Hence we get the value 1/4=3/(14-2). Of course we can choose another factor with the different assumptions. But the value 1/4 may be the more reasonable choice for the reason that it can be suitable for most assumptions.
Similarly for the 1-solt sTTI, the upper limit of soft buffer size could be determined with the upper limit of soft buffer size for 1ms TTI multiplied by another factor, e.g., 1/2, as shown below.

[image: image9.wmf](

)

(

)

MIMODL_HARQlimit

MIMODL_HARQlimit

,              for 1ms PDSCH

min,

1

2

,              for 1-slot sPDSCH

min,

ì

êú

ï

êú

××

ï

êú

ëû

ï

=

í

êú

×

ï

êú

ï

êú

××

ï

êú

ëû

î

soft

C

IR

soft

C

N

KKMM

N

N

KKMM


Proposal: The upper limit of soft buffer size for 2/3-symbol or 1-slot sTTI should be reduced compared to 1ms TTI.
3 Conclusions
In this contribution, the upper limit of soft buffer size for 2/3-symbol or 1-slot sTTI is discussed and the following proposal is made:
Proposal: The upper limit of soft buffer size for 2/3-symbol or 1-slot sTTI should be reduced compared to 1ms TTI.
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