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1. Introduction
This contribution proposes soft buffer dimensions consistent with stage 1 rate matching.
2. UE Downlink Soft Buffer Sizes
Applying the approach defined in Section 2 leads to the UE downlink soft buffer storage dimensions shown in Table 1.
	Parameter
	Units
	UE Category

	
	
	1
	2
	3
	4
	5

	Max. TBS Sum
	Bits
	10,040
	50,000
	100,000
	150,112
	300,064

	UE Total Soft Storage with 1st Stage RM
	Soft Bits
	120,480
	600,000
	1,200,000
	1,801,344
	3,600,768

	UE Total Soft Storage without 1st Stage RM
	Soft Bits
	240,960
	1,200,000
	2,400,000
	3,602,688
	7,201,536

	UE Soft Storage Reduction
	%
	50
	50
	50
	50
	50

	Max. Data Rate
	Mbps
	10.0
	50.0
	100.0
	150.1
	300.1

	Max. TBS Sum @ Rate 1/3 
	Bits
	5020
	25,000
	50,000
	75,056
	150,032

	Max. Data Rate @ Rate 1/3
	Mbps
	5.0
	25.0
	50.0
	75.1
	150.0


Table 1 – UE downlink max. transport block size (TBS) sum and soft buffer storage.
In the table, the following parameters appear:
a) Max. TBS Sum – corresponds to the values populating the field “Maximum number of bits combined for two DL -SCH transport blocks within a TTI”  from [1].
b) UE Total Soft Storage with 1st Stage RM – indicates the total UE soft storage in soft bits including all H-ARQ processes when 1st Stage RM is applied.
c) UE Total Soft Storage without 1st Stage RM – indicates the total UE soft storage in soft bits including all H-ARQ processes when 1st Stage RM is not applied.
d) UE Soft Storage Reduction – indicates the percentage reduction in UE soft storage resulting from Stage 1 RM.
e) Max. Data Rate – is the maximum data rate supported by the UE (neglecting selected overhead such as PBCH, SCH resources).
f) Max. TBS Sum @ Rate 1/3 – indicates the maximum TBS sum supportable at the mother code rate of 1/3 when 1st stage RM is in use. This assumes the total soft memory is equi-partitioned between all 8 H-ARQ processes. If flexible H-ARQ memory allocation to H-ARQ process is permitted and non-uniform allocations are supported, or if there are fewer than 8 H-ARQ process instances, then the maximum TBS sum specified in row 1 can be supported at rate 1/3.
g) Max. Data Rate @ Rate 1/3 – indicates the maximum data rate supportable at the mother code rate of 1/3 when 1st stage RM is in use. Again, this assumes the total soft memory is equi-partitioned between all 8 H-ARQ processes. Flexible H-ARQ memory allocation by H-ARQ process would allow the nominal maximum data rate to be supported at rate 1/3.
In deriving the table, the following assumptions were applied:
a) 
the number of addressable H-ARQ processes supported by the UE, was assigned the value 
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b) 
the minimum code rate supported when operating with the maximum TBS sum was assigned the value 
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The total number of soft locations 
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 supported by the UE is then given by:
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For the purposes of comparison, Table 2 lists soft buffer dimensions for selected HSDPA FDD categories.
	Parameter
	Units
	HSDPA Category

	
	
	8
	10
	14

	Max. TBS
	Bits
	14,411
	27,952
	42,196

	UE Total Soft Storage
	Soft Bits
	134,400
	172,800
	259,200

	Max. Data Rate
	Mbps
	7.2
	14.0
	21.1


Table 2 – Selected HSDPA UE categories from TS 25.306.
It can be seen that the LTE Category 1 device (targeted at very low complexity applications) has almost as much soft memory as HSDPA category 8, while the 2nd lowest LTE device (Category 2) has more than twice as much soft memory as HSDPA Category 14, and so on. Accordingly, even with 1st stage RM, the LTE soft memory sizes proposed in Table 1 are not conservative compared to current HSDPA UE platforms.
3. UE Downlink Soft Buffer Sizes – Text Proposal
From Table 1, the following text proposal is then derived, for incorporation into TS 36.306.
Commence text proposal

Table X: [FDD] downlink physical layer categories
	UE category
	Maximum number of bits of a DL -SCH transport blocks within a TTI
	Total number of soft channel bits

	Supported modulations in DL
	Maximum number of supported layers for spatial multiplexing in DL

	Category 1
	[10,040]
	[120,480]
	QPSK, 16QAM, 64QAM
	1

	Category 2 
	[50,000]
	[600,000]
	QPSK, 16QAM, 64QAM
	2 

	Category 3
	[100,000]
	[1,200,000]
	QPSK, 16QAM, 64QAM
	2 

	Category 4
	[150,112]
	[1,801,344]
	QPSK, 16QAM, 64QAM
	

	Category 5 
	[300,064]
	[3,600,768]
	QPSK, 16QAM, 64QAM
	4


End text proposal
The following notes apply:

1. The total number of soft channel bits may be revised as the final details of the FEC methods are completed and is hence values are expressed in [square brackets].
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