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1. Introduction and background
For LTE TDD it has been agreed [1] to allocate to each DL HARQ process a number of soft bits in a UE’s soft bit buffer corresponding to at least 1/9-th of the total soft bit buffer size in SIMO operation, and at least 1/18-th of the total buffer size in MIMO operation. For many DL:UL configurations the actual number of DL HARQ processes will be larger than 9 (or 18 in MIMO operation) however, so as a result the UE will have to perform statistical multiplexing of the soft bit buffer memory. This is referred to as overbooking of the soft bit buffer.
Some parameters of the currently agreed [2] UE categories are given in Table 1. 
	UE Category
	Maximum number of DL-SCH transport block bits received within a TTI
	Maximum number of bits of a DL-SCH transport block received within a TTI
	Total number of soft channel bits
	Maximum number of supported layers for spatial multiplexing in DL

	Category 1
	10296
	10296
	250368
	1

	Category 2
	51024
	51024
	1237248
	2

	Category 3
	102048
	75376
	1237248
	2

	Category 4
	150752
	75376
	1827072
	2

	Category 5
	302752
	151376
	3667200
	4


Table 1: Specification of DL properties of UEs according to 3GPP TS 36.306 V8.2.0.

At the RAN1#52 meeting, it was further agreed to align

-         maximum number of DL-SCH transport block bits received within a TTI, 
-         maximum number of bits of a DL-SCH transport block received within a TTI
-         maximum number of supported layers for spatial multiplexing in DL,
for TDD operation to the corresponding parameters agreed for FDD.
We notice that UE category 3 is different from the other ones in the respect that the maximum number of bits per TTI is not equal to or twice the maximal size of a DL transport block (TB). As a result of the corresponding dimensioning of the soft bit buffer, the minimum code rate becomes large if a maximal TB is sent on a MIMO stream. In particular we see that for  TDD (1,237,248/18)/75,376 = 0.9119, i.e. a minimum code rate equal to 1/0.9119 = 1.0966. In other words, for TDD a maximal TB does not fit into 1/18-th of the soft bit buffer.

2. Proposal
As overbooking of the soft bit buffer is already in place for TDD, a simple solution to resolve the above-mentioned problem for TDD is to require the UE to allocate 1/16-th of the total soft bit buffer to each DL HARQ process. This fully aligns TDD with FDD in this respect, and should come at low cost since evaluations of soft buffer blocking probabilities, e.g. [4], indicate better performance for MIMO than for SIMO. The change could be done either (a) only for UE category 3, which is the only category for which the problem exists, or (b) for all UE categories. However, since the problem only exists for category 3, we propose
· For UE category 3 in MIMO operation, the UE will allocate at least 1/16-th of the total soft bit buffer to each DL HARQ process. 
The proposed change to 3GPP TS 36.306 is outlined in Appendix A.
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Appendix A: Proposed change to 3GPP TS 36.212
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 subclause 5.1.2:
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for downlink turbo coded transport channels
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for uplink turbo coded transport channels

where NIR is equal to:
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where:

Nsoft is the total number of soft channel bits [36.306].

KMIMO is equal to 2 if spatial multiplexing is configured for a UE, 1 otherwise and is signalled by higher layers.

MDL_HARQ ​is the maximum number of DL HARQ processes signalled by the higher layers.

Mlimit ​is equal to 8  for a UE of category 3  configured with KMIMO =2 , and equal to 9 otherwise.
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