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1 Introduction
The size of soft buffer for storing the received soft channel bits with up to 32 configured CCs was discussed in the email discussion “[82b-05] Soft buffer management for CA enhancements”. However, no conclusion was made.

In this contribution, we show our views on the soft buffer management for Rel-13 CA.
2 Discussion
In Rel-10 CA, according to the simulation results in [1], it was agreed that Rel-8 soft buffer size of a coded block for rate matching (
[image: image1.wmf]cb

N

, defined in TS 36.212) is reused irrespective of the number of CCs, i.e.
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where 
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 is the number of supported CCs when designing the UE category. 
For Rel-13 CA, the same principle of soft buffer size for rate matching should be kept to guarantee the peak throughput per CC is not less than Rel-8.
Proposal 1: For Rel-13 CA, the size of 
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 should be no less than Rel-8.

In Rel-10 CA, storing soft channel bits is defined in TS 36.213. For each serving cell, for at least 
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 transport blocks, upon decoding failure of a code block of a transport block, the UE shall store received soft channel bits corresponding to a range of at least 
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where 
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 is the number of configured serving cells. 
When 
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, 
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. According to the discussion in Rel-10, the performance loss caused by small 
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 (comparing to 
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) can be ignored. Therefore, in order to reduce the cost of soft buffer memory, we propose that the size of 
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 can be less than 
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 when multiple serving cells are configured.
Proposal 2: For Rel-13 CA, the size of 
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 can be less than 
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 when multiple serving cells are configured.
To support LAA, up to 32 carriers can be configured for Rel-13 CA. Since the DL assignments on LAA carrier can be transmitted only after channel occupation. The average number of scheduled PDSCHs in one subframe will be much less than the number of configured CCs. On the other hand, the transport blocks with decoding failure on unlicensed carrier will be less, since link adaptation accuracy on unlicensed carrier is better than licensed carrier [2][3]. To improve the storing efficiency, the following scheme for storing soft channel bits is proposed:

· A reference parameter is configured by higher layer signaling, i.e. 
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. The following aspects may impact the configuration on
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:
· The number of configured carriers.
· The number of configured unlicensed carriers.
· The DL transmission mode for each DL CC.
· The bandwidth of each DL CC.
· The maximum number of HARQ processes for each TDD CC.
· The soft buffer is shared by all of the configured CCs. The total number of transport blocks to be stored in soft buffer (
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) is determined based on 
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· Option a: 
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· Option b: 
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, where 
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 is a constant equal to 8 or 16.
· For a transport block to be stored in soft buffer, at least 
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 received soft channel bits should be stored for a coded block:

· Option I: 
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, where the transport block contains C coded blocks, 
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 is the soft buffer size for rate matching (defined in TS 36.212), and 
[image: image32.wmf]soft

N

¢

is the total soft buffer size used for storing soft channel bits.
· Option II: For the coded block which is successfully decoded, 
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; for the other coded blocks, 
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, where 
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 is the number of system information bits of the coded block, and the other parameters are same as option I.
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Figure 1: Storing soft channel bits

Comparing to Option I, more error TBs or more bits of error CBs can be stored with Option II. However the implement complexity of Option II will be a little more than Option I. Considering the higher efficiency, Option II is preferred.
· When the number of error transport blocks is more than 
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, soft buffer overbooking is applied. Since new PUCCH format or PUCCH format 3 is used for ACK/NACK feedback, the eNB cannot exactly know the DL assignment missing. If the transport blocks are discarded based on the priority of serving cell index, ambiguity between the eNB and the UE about the stored transport blocks still exist. Therefore, we propose that the storing priority is determined by UE implementation.
Proposal 3: For Rel-13 CA, the storing soft buffer should be shared by all of the configured CCs. 

· A reference parameter should be configured by higher layer signaling to determine the number of transport blocks to be stored in soft buffer (i.e. 
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).
· For a transport block to be stored in soft buffer, at least 
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 received soft channel bits should be stored for a coded block:
· For the coded block which is successfully decoded, 
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 should refer to the number of system information bits, i.e. 
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;
· For the other coded blocks, 
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 should refer to the soft buffer size for rate matching, i.e. 
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, 
where 
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 is the number of system information bits of the coded block, the transport block contains C coded blocks, 
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 is the soft buffer size of the code block for rate matching (defined in TS 36.212), and 
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 is the total soft buffer size used for storing soft channel bits.
· The discarded transport blocks are determined by UE implementation, when soft buffer overbooking is applied.
3 Conclusions
In this contribution, we show our views on the soft buffer management for up to 32 CCs with the following proposals:
Proposal 1: For Rel-13 CA, the size of 
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 should be no less than Rel-8.

Proposal 2: For Rel-13 CA, the size of 
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 can be less than 
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 when multiple serving cells are configured.
Proposal 3: For Rel-13 CA, the storing soft buffer should be shared by all of the configured CCs. 

· A reference parameter should be configured by higher layer signaling to determine the number of transport blocks to be stored in soft buffer (i.e.
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· For a transport block to be stored in soft buffer, at least 
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 received soft channel bits should be stored for a coded block:
· For the coded block which is successfully decoded, 
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 should refer to the number of system information bits, i.e. 
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;
· For the other coded blocks, 
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 should refer to the soft buffer size for rate matching, i.e. 
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where 
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 is the number of system information bits of the coded block, the transport block contains C coded blocks, 
[image: image57.wmf]cb

N

 is the soft buffer size of the coded block for rate matching (defined in TS 36.212), and 
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is the total soft buffer size used for storing soft channel bits.
· The discarded transport blocks are determined by UE implementation, when soft buffer overbooking is applied.
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