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1
Introduction

Soft buffer partitioning is still an unsolved issue in carrier-aggregated scenario, due to there are many conditions which are needed to be considered (e.g., coding performance, blocking probability, complexity of implementation, … etc).  During the RAN1 #64 meeting and email discussion, there are two possible solutions on how the eNodeB and UE should divide its soft buffer for each configured component carrier [1],[2].
1. Full overbooking but with some clear specification of the expected UE behaviour
2. Equal partitioning among CCs
In this contribution, we will disscuss the pros and cons of the two candidates, and also provide our views on soft buffer partitioning in Rel-10.
2
Soft buffer partitioning in carrier aggregation
2.1
Full Overbooking

Full overbooking is a less complicated solution because it reuses the Rel-8 eNB implementation.  All the HARQ processes of all configured component carriers share the soft buffer statistically.  The eNB performs rate-matching operation based on the size of total soft channel bits (
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), irrespective the number of configured CCs (
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).  Full overbooking will not discard most of the parity bits, thus, the coding performance is better than equal partiotioning.  However, blocking probability will be increased if the UE follows the same full-overbooking rule.
Pros: 

· Reuse the Rel-8 eNB implementation
· Better coding performance of HARQ retransmission
Cons: 
· Higher blocking probability

2.2
Equal Partitioning
Equal partitioning will divide the number of total soft channel bits (
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) among the number of configured component carriers (
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), hence, the soft buffer size per configured CC will become 
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.  Due to the soft buffer size per configured CC of equal partitioning is smaller than that of full-overbooking, the eNB may discard most of the parity bits (especially when the number of configured CC is large and/or the UE-category with small buffer size), the coding performance is worse than full-overbooking.  However, the blocking probability will be decreased because more erroneous HARQ process can be stored.  The other concern of equal partitioning is that the soft buffer may be wasted if there are any de-active CCs in the set of configured CCs and/or cofigured CCs with non-equal bandwidth.
Pros: 

· Lower blocking probability
Cons: 
· Degradation of coding performance
· Soft buffer usage may not be efficient
4
Conclusions

For the above discussions, it is clear that overbooking is a more potential scheme than equal partitioning because the issue of blocking probability can be released by ‘discarding’ or other modifications of overbooking.  On the other hand, ‘equal partitioning’ not only decreases the coding performance but also the effieciency of soft buffer usage.  We prefer ‘full-overbooking’ (or overbooking with a small modification) to be a general soulution, nevertheless, we will not exclude to use ‘equal partitioning’ as the default solution for some UE category with larger buffer size (e.g., UE-Cat. 8)
Proposals: 

· Full overbooking is preferred.  To reduce the blocking probability, some modifications of overbooking are needed.

· To use ‘equal partitioning’ as the default solution for UE-Category 8.
· For further optimization, some modifications of overbooking and/or equal partitioning may be considered in Rel-11.
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