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1 Introduction
In this contribution, LBRM in TDD eIMTA are discussed and enhanced soft buffer management is proposed.
2 Soft buffer management
In 36.212[1] on rate matching operation, soft buffer size for the transport block and r-th code block is denoted by
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respectively, and 
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is defined as: 

[image: image4.wmf]÷

÷

ø

ö

ç

ç

è

æ

ú

û

ú

ê

ë

ê

=

w

IR

cb

K

C

N

N

,

min


Where, 
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 is the number of code blocks, 
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 is the number of bits at the output of sub-block interleaver in the rate matching process and 
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is defined as:
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Where, 
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is the total number of soft channel bits, 
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is a parameter related to UE category, 
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 is equal to 2 if the UE is configured with a transmission mode of 2 TBs and is equal to 1 otherwise , 
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 ​is the maximum number of DL HARQ processes, and 
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​is a constant equal to 8. 
In TS 36.213[2], if the UE is configured with more than one serving cell, then for each serving cell and 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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 is the number of configured serving cells. 
For rate matching, the soft buffer size 
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impacts the decoding performance since more encoded bits will be truncated with small 
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 and degrades the encoding gain. For soft channel bits storing, there is a tradeoff between the maximum number of storable HARQ processes 
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 and the minimum number of stored bits for each HARQ process.
In TDD systems, the value of
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 is dependent on the UL-DL configuration. However, the UL-DL configuration is reconfigured frequently in TDD eIMTA system. It is not preferred to adapt the value of
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with the dynamic UL-DL reconfiguration, since ambiguity of 
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 during the reconfiguration will lead to decoding failure.
Two solutions for soft buffer management in TDD eIMTA were discussed in [3] [4]. One is to set a static value for 
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, and the other is that value for 
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 is configurable. Due to the ambiguity problem during the reconfiguration, it is not preferred to adopt the 2nd option.  
For static 
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 solution, same 
[image: image29.wmf]DL_HARQ

M

 value is used for rate matching and UE storage according to the current specification. However, it is of interest to consider further optimization by separating 
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 for rate matching and storage, i.e. 
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and
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. Link level evaluations are performed to study the performance with different 
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values.  The results are shown in figure 1 and simulation assumptions can be found in appendix. It is observed that better performance are obtained for the combination of 
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=4 and 
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= 8, since less bits are punctured for rate matching and more HARQ processes can be stored at the UE side. 
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Figure 1: DL performance for different value of   
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Proposal 1:
In the soft buffer management of TDD eIMTA, static value of 
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is adopted and 
[image: image41.wmf]DL_HARQ,RM

M

=4 and 
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= 8 are proposed from rate matching and UE storage perspective.
3 Conclusions

In this contribution, LBRM in TDD eIMTA is discussed and we have the following proposal.

Proposal 1:
In the soft buffer management of TDD eIMTA, static value of 
[image: image43.wmf]DL_HARQ

M

is adopted and 
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=4 and 
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= 8 are proposed from rate matching and UE storage perspective.

4 References
[1]. 3GPP TS 36.212: “Evolved Universal Terrestrial Radio Access (E-UTRA); Multiplexing and channel coding”
[2]. 3GPP TS 36.213: "Evolved U niversal Terrestrial Radio Access (E-UTRA); Physical layer procedures". 
[3]. R1-131971,”Discussion on other potential issues for TDD UL/DL reconfigurations “,Samsung
[4]. R1-132489,”Soft buffer management for IMTA”, Qualcomm Incorporated
5 Appendix

Table A-1 link simulation assumption

	Parameter
	Assumption

	Carrier frequency
	2.0GHz

	System bandwidth
	20MHz

	Channel model
	EVA

	UE speed
	3 km/h

	Antenna setup
	2 Tx, 2 Rx

	Number of layers
	2

	Number of codeword
	2

	HARQ
	YES

	UE category 
	3

	TBsize
	51024

	Number of PRBs
	100

	Maximum number of HARQ processes
	12
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