
3GPP TSG RAN WG1 meeting #52 bis
R1-081329
Shenzhen, China, 31 March – 4 April, 2008

Source:
CATT
Title:
LBRM for TDD
Agenda Item:
6.5
Document for:
Discussion and Decision

1. Introduction
Limited buffer rate matching （LBRM）as described in [1] is agreed in 3GPP RAN#51bis. In FDD, LBRM employs a stage 1 rate matching method to reduce the available soft buffer size requirements while the redundancy version position is re-defined.
In this contribution, based on the different HARQ process number of TDD with FDD, LBRM for TDD is studied and also the total soft buffer size is investigated by using LBRM for TDD.
2. Discussion
Five UE categories are defined for FDD in [2] which can be seen from the newest version TS36.306 as the following table 1; here ‘the downlink physical layer total number of soft channel bits’ is given for only 8 process number storage requirement. For the class 3-5, the total UE soft buffer size is reduced by 50% with the LBRM.

Table 1: [FDD] Downlink physical layer parameter values set by UE Category

	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
	[10040]
	[10040]
	[242,880]
	1

	Category 2
	[50000]
	[50000]
	[1,206,624]
	2

	Category 3
	[100000]
	[75056]
	[1,206,624]
	2

	Category 4
	[150112]
	[75056]
	[1,811,232]
	

	Category 5
	[300064]
	[150032]
	[3,620,256]
	4


For TDD case, the number of process depends on the UL/DL allocation. The number of DL processes is given in Table 2 from [3].
Table 2: Maximum number of DL HARQ processes
	
	DL/UL allocation
	Process number

	5ms periodicity
	1DL+DwPTS : 3UL
	4

	
	2DL+DwPTS : 2UL
	7

	
	3DL+DwPTS : 1UL
	10

	10ms periodicity
	3DL+2DwPT : 5UL
	6

	
	6DL+DwPTS : 3UL
	9

	
	7DL+DwPTS : 2UL
	12

	
	8DL+DwPTS : 1UL
	15


Obviously, the process number of TDD for some special UL/DL allocation (e.g. 12and 15) are much larger than the 8 process number of FDD, which would cause the amount of required UE memory for TDD much larger than that of FDD. Even LBRM is adopted for reducing the soft buffer size on TDD, it is necessary to fully consider the impact of effective code rate of stage 1 rate matching. Obviously, TDD will sacrifice the data rate when using the same soft buffer size and effective code rate as FDD.
The analysis is described as following such as [4]:
Denoting the maximum effective mother code rate as Rm, max, and the maximum TB size as TBmax, then the process soft buffer size is 
B= TBmax / Rm, max (soft bits)
For a UE category, TBmax can be approximately derived assuming a maximum data rate where a maximum number of RBs NRB, max and maximum initial modulation and coding rate MCR0,max =qmax×Rmax are assumed, where 
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 is the effective number of REs per RB (including multiple layers, RS overhead etc.), and Rmax is the maximum code rate supported by the UE category. Thus the per-process soft buffer size B is dimensioned as follows.
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Thus, the total soft buffer size is
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If we try to adapt the same total number of soft channel bits as FDD category in table 1 for the TDD, we can get:
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So, we got
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The following table shows the effective mother code rate corresponding to process number with the same total number of soft channel bits as FDD for each category.
Table 3 shows that the effective mother code rate would approximate or surpass ‘1’ in some instances for TDD, which means there would have no effective coded data even for the initial transmission, and receivers could not independently decode in each process. This will lead to the process delay and the great performance loss on HARQ, which is unacceptable for TDD system. To ensure the same effective code rate, LBRM-enabled soft buffer sizes should be different between TDD and FDD.
If we adapt the same effective mother code rate as FDD category in table 1 for TDD, we can get:
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So, we got:
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The following table shows the total number of soft channel bits corresponding to process number with the same effective mother code rate for each category.
Table 3: Effective mother code rate vs. different process number for the same SBS
	UE Category
	Maximum number of DL-SCH transport block bits received within a TTI
	8 Process number in FDD
	9 Process number in TDD
	10 Process number in TDD
	12 Process number in TDD
	15 Process number in TDD

	
	
	Total number of soft channel bits
	Effective mother code rate
	Effective mother code rate
	Effective mother code rate
	Effective mother code rate
	Effective mother code rate

	‘Category 1
	[10040]
	[242,880]
	1/3
	3/8
	5/12
	1/2
	5/8

	Category 2
	[50000]
	[1,206,624]
	1/3
	3/8
	5/12
	1/2
	5/8

	Category 3
	[100000]
	[1,206,624]
	2/3
	3/4
	5/6
	1
	5/4

	Category 4
	[150112]
	[1,811,232]
	2/3
	3/4
	5/6
	1
	5/4

	Category 5
	[300064]
	[3,620,256]
	2/3
	3/4
	5/6
	1
	5/4


Table 4: Total number of soft channel bits vs. different process number for the same effective mother code rate
	UE Category
	Maximum number of DL-SCH transport block bits received within a TTI
	8 Process number in FDD
	9 Process number in TDD
	10 Process number in TDD
	12 Process number in TDD
	15 Process number in TDD

	
	
	Effective mother code rate
	Total number of soft channel bits
	Total number of soft channel bits
	Total number of soft channel bits
	Total number of soft channel bits
	Total number of soft channel bits

	‘Category 1
	[10040]
	1/3
	[242,880]
	[273,240]
	[303,600]
	[364,320]
	[455,400]

	Category 2
	[50000]
	1/3
	[1,206,624]
	[1357,452]
	[1,508,280]
	[1,809,936]
	[2,262,420]

	Category 3
	[100000]
	2/3
	[1,206,624]
	[1,357,452]
	[1,508,280]
	[1,809,936]
	[2,262,420]

	Category 4
	[150112]
	2/3
	[1,811,232]
	[2,037,636]
	[2,264,040]
	[2,716,848]
	[3,396,060]

	Category 5
	[300064]
	2/3
	[3,620,256]
	[4,072,788]
	[4,525,320]
	[5,430,384]
	[6,787,980]


3. Conclusions
Based on the discussion in the previous sections, it is found that there would have no effective coded data even for the initial transmission especially for UE category 3-5 to cover the maximum process number for TDD. And LBRM is not used in category 1 and 2 due to additional complexity will be evolved in low level UEs. However, if there is effective mother code rate less than one for all UE categories, performance loss may be found due to large code rate will be used for TDD operation in addition to the already reduced soft channel bits decided for FDD operation. 
So, for TDD, it is proposed to define different soft channel bits from FDD and LBRM scheme is only used to UE category 3-5 with same effective mother code rate as FDD.
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