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1 Introduction

At the RAN1#63bis meeting, the following was agreed for soft buffer partitioning [1]:

	Agreed principles:

-
Single CC performance shall not be degraded compared to Rel-8

-
Total number of soft channel bits for cats 1-5 does not depend on number of supported CCs

Agreement:

K_MIMO is equal to 2 for TM9 for a given CC at least for the cases when DCI Format 2C is configured for the CC.


Following the above agreements, the actual soft buffer size allocation scheme and the K_MIMO value for TM9 when DCI formats other than Format 2C is configured remain to be decided. In this contribution, we discuss these issues and provide our views.
2 Soft buffer size allocation for Rel-10 UE
In Carrier Aggregation (CA), a single UE may exploit multiple Component Carriers (CC) (also referred to as cells) simultaneously. Accordingly, soft buffer size for all configured CCs should be allocated, which may be achieved by two alternatives:
1. Alt-1: The soft buffer size for each CC is equally divided by the number of configured CCs [2]:
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where:

-
Nsoft is the total number of soft channel bits defined in TS 36.306;
-
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cells

N

 is the number of cells configured by higher layers for the UE;
-
KMIMO is equal to 2 if the UE is configured to receive PDSCH transmissions on the n-th cell based on Transmission Modes (TM) 3, 4, 8 or 9 as defined in section 7.1 of TS 36.213; otherwise, KMIMO is equal to 1.

2. Alt-2: The soft buffer size is proportionally allocated to each CC according to its corresponding number of layers and bandwidth [3]:
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(3)
where:
-
Lmax(j) is the maximum number of supported layers of the j-th CC;
-
BW(j) is the bandwidth of the j-th CC.
Alt-1 equally allocates the soft buffer size to each CC based on the number of configured CCs, which is a direct extension of the Rel-8 method and thus maximizes backward compatibility, especially when there is only one cell configured for the UE. However, Alt-1 does not allow dynamic adaptation of the soft buffer size according to the status of the multiple CCs, which may result in waste of resources since the buffer size has to be set to the upper bound.
By contrast, Alt-2 takes into account the maximum number of layers and the bandwidth of each CC. Its most significant benefit is that it avoids soft buffer wasting by proportional buffer allocation according to the actual status of each CC, even under extreme situations, for instance a combination of a 20MHz CC and a 1.4MHz CC. On the other hand, the computational complexity of Alt-2 is similar to that of Alt-1. Moreover, when two CCs with different bandwidths are configured, it was shown that Alt-2 achieves a lower effective code rate than Alt-1 does [4], which translates to a performance gain over the latter. The drawback of Alt-2 is that more testing cases need to be defined, which will increase the associated testing effort. However, in our view, the advantages of Alt-2 outweigh its disadvantages. Thus, Alt-2 is preferred.
Proposal 1: Alt-2 is preferred: the soft buffer size is proportionally allocated to each CC according to its corresponding number of layers and bandwidth.
3 The value of K_MIMO for DCI Format 1A in TM9
Regarding the value of K_MIMO for TM9 DCI Format 1A, we propose that the value is set to 2, namely the same as that for DCI Format 2C.
First of all, such a configuration maximizes the consistency with TM3, TM4 and TM8, where the value of 2 for K_MIMO is used. This consistency effectively reduces the implementation complexity especially at the UE side. On the other hand, compared with a value of 1, the value of 2 implies that a smaller soft buffer size for a HARQ process will be used. However, this does not seem to be a significant issue for the single-codeword scenario as indicated by DCI Format 1A, and thus appears to be acceptable from our perspective.
Proposal 2: K_MIMO for TM9 is set to 2 for DCI Format 1A.
4 Conclusion

In this contribution, we have discussed the soft buffer size allocation for Rel-10 UEs. Our proposals are summarised as follows:
Proposal 1: Alt-2 is preferred: the soft buffer size is proportionally allocated to each CC according to its corresponding number of layers and bandwidth.
Proposal 2: K_MIMO for TM9 is set to 2 for DCI Format 1A.
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