3GPP TSG-RAN Working Group 1 #52
R1-080673
Sorrento, Italy, February 11 — 15, 2008
Source: 
Samsung 
Title:
TBS table design for DL-SCH and UL-SCH
Agenda Item:
6.1.3 

Document for:
Decision

Introduction
The MCS table size was discussed in the RAN1 #51bis meeting [3]. The following agreement was made:
· Size of MCS table

· 5 bit MCS signaling

· Some of the 32 entries may be used for RV signaling (FFS)

· CQI MCS values taken as a starting point for design

· May want to have some overlap (e.g. 16QAM rate 1/3 and QPSK rate 2/3)

· Resulting TB sizes should be aligned with QPP sizes

· Removes the need for padding/depadding

In this contribution, we propose a table of TBS that can be used for DL-SCH and UL-SCH. The purpose of the table is to reduce the number of supported TBS while maintaining a small padding inefficiency across a broad range. 

TBS table design
We designed the TBS table with the following design criteria in mind:

1. An approximately constant padding (in)efficiency is achieved. Our design target is to ensure a 0.25% average padding inefficiency across a wide range of transport block sizes. This means the largest padding inefficiency is 0.5%.

2. All the TBS sizes are selected from combinations of QPP sizes. 
3. Support peak rate of  >150 Mbps per transport block, which means the largest transport block of 150,000 bits. The peak rate of ~150 Mbps for a single transport block (and thus 300 Mbps for 2 transport blocks) can be achieved by 110 RB assignment, 64QAM, 2 MIMO layers, and the highest code rate.

4. Support the smallest transport block of 40 bits.

The QPP sizes can be represented as [4]
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Table 1 shows one solution that satisfies the aforementioned design criteria. The initial entries of the table include all the QPP sizes. As the TBS size increases, the TBS step size increases accordingly to maintain the average padding inefficiency to be less than 0.25%. In order to ensure the resulted TBS is a combination of QPP sizes, these step sizes are set to be an integer multiple of 64 bits. 
Table 1. The supported TB sizes

	TBS index
	TBS size
	TBS step size

	0 ( i < 60
	40 + i ( 8
	8

	60 ( i < 92
	528 + (i-60) ( 16
	16

	92 ( i < 124
	1056 + (i-92) ( 32
	32

	124 ( i < 292
	2112 + (i-124) ( 64
	64

	292 ( i < 342
	12928 + (i-292) ( 128
	128

	342 ( i < 376
	19392 + (i-342) ( 192
	192

	376 ( i < 401
	25984 + (i-376) ( 256
	256

	401 ( i < 421
	32448 + (i-401) ( 320
	320

	421 ( i < 438
	38912 + (i-421) ( 384
	384

	438 ( i < 452
	45504 + (i-438) ( 448
	448

	452 ( i < 465
	51840 + (i-452) ( 512
	512

	465 ( i < 476
	58560 + (i-465) ( 576
	576

	476 ( i < 486
	64960 + (i-476) ( 640
	640

	486 ( i < 495
	71424 + (i-486) ( 704
	704

	 495 ( i < 503
	77824 + (i-495) ( 768
	768

	503 ( i < 511
	84032 + (i-503) ( 832
	832

	511 ( i < 518
	90752 + (i-511) ( 896
	896

	518 ( i < 525
	97088 + (i-518) ( 960
	960

	525 ( i < 531
	103872 + (i-525) ( 1024
	1024

	531 ( i < 537
	110080 + (i-531) ( 1088
	1088

	537 ( i < 543
	116672 + (i-537) ( 1152
	1152

	543 ( i < 548
	123648  + (i-543) ( 1216
	1216

	548 ( i < 553
	129792  + (i-548) ( 1280
	1280

	553 ( i < 558
	136256  + (i-553) ( 1344
	1344

	558 ( i < 562
	143040  + (i-558) ( 1408
	1408

	562  ( i < 566
	148736  + (i-562) ( 1472
	1472


As shown in Table 1, there are 566 TBS values in the table. The smallest TBS is 40 bits. The largest TBS is 153152 bits. The whole set of TBS sizes are shown in Figure 1 and Figure 2. The TBS size is almost linear with the TBS index for small packets and almost exponential with the TBS index for large packets.
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Figure 1. TBS table
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Figure 2. TBS table
Table 2 shows an example of how the TBS table can be efficiently stored in transmitter or receiver memory. The whole table can be stored with a 26 ( 2 16-bit word (the smallest TBS index and the TBS step size), and 26 32-bit word (the smallest TBS size for each step size). Of course, formula based representations are also possible.

Table 2. Another representation of the proposed TBS table

	Smallest 

TBS index
	TBS 

step size
	Smallest 

TBS size
	Number of 

TBS sizes
	Largest 

TBS size

	0
	8
	40
	60
	512

	60
	16
	528
	32
	1024

	92
	32
	1056
	32
	2048

	124
	64
	2112
	168
	12800

	292
	128
	12928
	50
	19200

	342
	192
	19392
	34
	25728

	376
	256
	25984
	25
	32128

	401
	320
	32448
	20
	38528

	421
	384
	38912
	17
	45056

	438
	448
	45504
	14
	51328

	452
	512
	51840
	13
	57984

	465
	576
	58560
	11
	64320

	476
	640
	64960
	10
	70720

	486
	704
	71424
	9
	77056

	495
	768
	77824
	8
	83200

	 503
	832
	84032
	8
	89856

	511
	896
	90752
	7
	96128

	518
	960
	97088
	7
	102848

	525
	1024
	103872
	6
	108992

	531
	1088
	110080
	6
	115520

	537
	1152
	116672
	6
	122432

	543
	1216
	123648
	5
	128512

	548
	1280
	129792
	5
	134912

	553
	1344
	136256
	5
	141632

	558
	1408
	143040
	4
	147264

	562
	1472
	148736
	4
	153152


Further reduction can be achieved by increase the step size for very large packet size. For example, if we relax the average padding inefficiency to 0.5% for packets larger than 32000 bits (4k bytes), we can further reduce the number of TBS sizes to around 480.

Additionally, it may also worth consideration to increase the resolution for packet size around the typical packet sizes. For example, we can add a few more packet sizes around the typical TCP packet sizes of 576 bytes and 1500 bytes.
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