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1. Introduction 

In this contribution, we discuss a possible problem with the current TDD reference channel setup and make a proposal for correcting it.      

2. Discussion
Below is a copy of the latest set of reference channels based on [1][2]. 

Table 1  PDSCH reference channels for UE demodulation
	Ref.
Ch.
	TX
ports
	Alloc.
	MCS
	SF
	FDD
	TDD

	
	
	
	
	
	Nbits
	TBS 1
(A)
	#CB
	CR
	Peak rate 1
	Nbits
	TBS 1
(A)
	#CB
	CR
	Peak rate 1

	R.0
	1
	1PRB 3 MHz
	16QAM

1/2
	0
	504
	224
	1
	0.49
	224

kbps
	504
	224
	1
	0.49
	 131 kbps

	
	
	
	
	5
	504
	224
	1
	0.49
	
	504
	224
	1
	0.49
	

	
	
	
	
	DwPTS
	n/a
	n/a
	n/a
	n/a
	
	456
	208
	1
	0.51
	

	
	
	
	
	Others
	504
	224
	1
	0.49
	
	504
	224
	1
	0.49
	

	R.1
	1
	1PRB
10/20 MHz
	16QAM 1/2
	0
	552
	256
	1
	0.51
	256 kbps
	552
	256
	1
	0.51
	144 kbps

	
	
	
	
	5
	552
	256
	1
	0.51
	
	552
	256
	1
	0.51
	

	
	
	
	
	DwPTS
	n/a
	n/a
	n/a
	n/a
	
	456
	208
	1
	0.51
	

	
	
	
	
	others
	552
	256
	1
	0.51
	
	552
	256
	1
	0.51
	

	R.2
	1
	Full
10 MHz
	QPSK
1/3
	0
	12960
	4392
	1
	0.34
	4.39 Mbps
	13104
	4392
	1
	0.34
	2.48 Mbps

	
	
	
	
	5
	13512
	4392
	1
	0.33
	
	13656
	4392
	1
	0.32
	

	
	
	
	
	DwPTS
	n/a
	n/a
	n/a
	n/a
	
	11256
	3624
	1
	0.32
	

	
	
	
	
	others
	13800
	4392
	1
	0.32
	
	13800
	4392
	1
	0.32
	

	R.3
	1
	Full
10 MHz
	16QAM
1/2
	0
	25920
	12960
	3
	0.50
	13.9 Mbps
	26208
	12960
	3
	0.50
	7.82 Mbps

	
	
	
	
	5
	27024
	12960
	3
	0.48
	
	27312
	14112
	3
	0.52
	

	
	
	
	
	DwPTS
	n/a
	n/a
	n/a
	n/a
	
	22512
	11448
	2
	0.51
	

	
	
	
	
	others
	27600
	14112
	3
	0.51
	
	27600
	14112
	3
	0.51
	

	R.4
	1
	Full
1.4 MHz
	QPSK

1/3
	0
	528
	152
	1
	0.33
	374 kbps
	672
	208
	1
	0.35
	 143 kbps

	
	
	
	
	5
	1080
	328
	1
	0.33
	
	1224
	408
	1
	0.35
	

	
	
	
	
	DwPTS
	n/a
	n/a
	n/a
	n/a
	
	1224
	[0] 2
	0
	n/a
	

	
	
	
	
	others
	1368
	408
	1
	0.32
	
	1368
	408
	1
	0.32
	

	R.5
	1
	Full
3 MHz
	64QAM
3/4
	0
	8820
	6456
	2
	0.73
	8.25

Mbps
	9252
	6968
	2
	0.76
	4.69 Mbps

	
	
	
	
	5
	10476
	7992
	2
	0.77
	
	10908
	7992
	2
	0.73
	

	
	
	
	
	DwPTS
	n/a
	n/a
	n/a
	n/a
	
	9828
	7480
	2
	0.76
	

	
	
	
	
	others
	11340
	8504
	2
	0.75
	
	11340
	8504
	2
	0.75
	

	R.6
	1
	Full
5 MHz
	64QAM
3/4
	0
	16380
	12576
	3
	0.77
	13.9 Mbps
	16812
	12576
	3
	0.75
	 8.01 Mbps

	
	
	
	
	5
	18036
	13536
	3
	0.75
	
	18468
	14112
	3
	0.77
	

	
	
	
	
	DwPTS
	n/a
	n/a
	n/a
	n/a
	
	16668
	12576
	3
	0.76
	

	
	
	
	
	others
	18900
	14112
	3
	0.75
	
	18900
	14112
	3
	0.75
	

	R.7
	1
	Full
10 MHz
	64QAM
3/4
	0
	38880
	28336
	5
	0.73
	30.4 Mbps
	39312
	30576
	5
	0.78
	17.3 Mbps

	
	
	
	
	5
	40536
	30576
	5
	0.75
	
	40968
	30576
	5
	0.75
	

	
	
	
	
	DwPTS
	n/a
	n/a
	n/a
	n/a
	
	33768
	25456
	5
	0.75
	

	
	
	
	
	others
	41400
	30576
	5
	0.74
	
	41400
	30576
	5
	0.74
	

	R.8
	1
	Full
15 MHz
	64QAM
3/4
	0
	59580
	45352
	8
	0.76
	46.6 Mbps
	60012
	45352
	8
	0.76
	26.2 Mbps

	
	
	
	
	5
	61236
	45352
	8
	0.74
	
	61668
	46888
	8
	0.76
	

	
	
	
	
	DwPTS
	n/a
	n/a
	n/a
	n/a
	
	50868
	37888
	7
	0.75
	

	
	
	
	
	others
	62100
	46888
	8
	0.76
	
	62100
	46888
	8
	0.76
	

	R.9
	1
	Full
20 MHz
	64QAM
3/4
	0
	80280
	61664
	11
	0.77
	61.7 Mbps
	80712
	61664
	11
	0.76
	34.9 Mbps

	
	
	
	
	5
	81936
	61664
	11
	0.75
	
	82368
	61664
	11
	0.75
	

	
	
	
	
	DwPTS
	n/a
	n/a
	n/a
	n/a
	
	67968
	51024
	9
	0.75
	

	
	
	
	
	others
	82800
	61664
	11
	0.75
	
	82800
	61664
	11
	0.75
	

	R.10
	2
	Full
10 MHz
	QPSK
1/3
	0
	12384
	4392
	1
	0.36
	4.39 Mbps
	12528
	4392
	1
	0.35
	2.48 Mbps

	
	
	
	
	5
	12912
	4392
	1
	0.34
	
	13056
	4392
	1
	0.34
	

	
	
	
	
	DwPTS
	n/a
	n/a
	n/a
	n/a
	
	10656
	3624
	1
	0.34
	

	
	
	
	
	others
	13200
	4392
	1
	0.33
	
	13200
	4392
	1
	0.33
	

	R.11
	2
	Full
10 MHz
	16QAM
1/2
	0
	24768
	12960
	3
	0.52
	13.0 Mbps
	25056
	12960
	3
	0.52
	7.17 Mbps

	
	
	
	
	5
	25824
	12960
	3
	0.50
	
	26112
	12960
	3
	0.50
	

	
	
	
	
	DwPTS
	n/a
	n/a
	n/a
	n/a
	
	21312
	9912
	2
	0.47
	

	
	
	
	
	others
	26400
	12960
	3
	0.49
	
	26400
	12960
	3
	0.49
	

	R.12
	4
	Full
1.4 MHz
	QPSK
1/3
	0
	480
	152
	1
	0.37
	374

kbps
	624
	208
	1
	0.37
	135
kbps

	
	
	
	
	5
	960
	328
	1
	0.36
	
	1104
	328
	1
	0.32
	

	
	
	
	
	DwPTS
	n/a
	n/a
	n/a
	n/a
	
	1104
	[0] 2
	0
	n/a
	

	
	
	
	
	others
	1248
	408
	1
	0.35
	
	1248
	408
	1
	0.35
	

	R.13
	4
	Full
10 MHz
	QPSK
1/3
	0
	12032
	3624
	1
	0.30
	4.32

Mbps
	12176
	4392
	1
	0.36
	2.48

Mbps

	
	
	
	
	5
	12512
	4392
	1
	0.35
	
	12656
	4392
	1
	0.35
	

	
	
	
	
	DwPTS
	n/a
	n/a
	n/a
	n/a
	
	10256
	3624
	1
	0.36
	

	
	
	
	
	others
	12800
	4392
	1
	0.35
	
	12800
	4392
	1
	0.35
	

	R.14
	4
	Full
10 MHz
	16QAM
1/2
	0
	24064
	11448
	2
	0.48
	12.8

Mbps
	24352
	11448
	2
	0.47
	7.02

Mbps

	
	
	
	
	5
	25024
	12960
	3
	0.52
	
	25312
	12960
	3
	0.51
	

	
	
	
	
	DwPTS
	n/a
	n/a
	n/a
	n/a
	
	20512
	9912
	2
	0.48
	

	
	
	
	
	others
	25600
	12960
	3
	0.51
	
	25600
	12960
	3
	0.51
	


In Table 2, we collected the possible 
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 and TBS combinations.  A hypothetical TBS index, 
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 is also listed, which, based on [2] would give the payload size when combined with 
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 Table 2   
[image: image4.wmf]TBS

I

  related parameters
	Reference Channels
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	DwPTS TBS
	Modulation order
	Hypothetical 
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	0
	1
	208
	16QAM
	12

	1
	
	
	
	

	2
	50
	3624
	QPSK
	4

	10
	
	
	
	

	13
	
	
	
	

	3
	50
	11448
	16QAM
	12

	4
	-
	-
	-
	Disabled

	5
	15
	7480
	64QAM
	21

	6
	25
	12576
	64QAM
	21

	7
	50
	25456
	64QAM
	21

	8
	75
	37888
	64QAM
	21

	9
	100
	51024
	64QAM
	21

	11
	50
	9912
	16QAM
	11

	14
	
	
	
	

	12
	6
	328
	QPSK
	3


We note; however, that in [2], a special procedure is given for determining the 
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 entry, which is copied below: 

>>>>>>36.213 v8.5.0>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>

To determine the modulation order and transport block size(s) in the physical downlink shared channel, the UE shall first

· read the 5-bit “modulation and coding scheme” field (
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) in the DCI
and second if the DCI CRC is scrambled by P-RNTI, RA-RNTI, or SI-RNTI then

· for DCI format 1A:

· set the Table 7.1.7.2.1-1 column indicator
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 to 
[image: image10.wmf]1A

PRB

N

from Section 5.3.3.1.3 in [4] 
· for DCI format 1C:
· use Table 7.1.7.2.3-1 for determining its transport block size.
else 
· set the Table 7.1.7.2.1-1 column indicator 
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 to the total number of allocated PRBs based on the procedure defined in Section 7.1.6.

if the transport block is transmitted in DwPTS of the special subframe in frame structure type 2,  then 
set the Table 7.1.7.2.1-1 column indicator 
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, 
else, set the Table 7.1.7.2.1-1 column indicator 
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Following the above procedure, we find that in most cases, the TBS in [3] cannot be signalled.  In Table 3 below, we give the modified NPRB entries, 
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 and the corresponding payload sizes with choosing the closest smaller or equal payload.  Note that this procedure involves a double rounding, since the original payload sizes were already rounded to the closest smaller code rate.  However, since performance simulation have been carried out with the existing parameters, we feel that it is safer to not increment any of the payload sizes.  
 Table 2  Modified  ITBS  related parameters
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	Current DwPTS TBS
	Modified 
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	Modified DwPTS TBS

	1
	1
	208
	12
	208

	50
	37
	3624
	5
	3240

	50
	37
	11448
	15
	11448

	15
	11
	7480
	25
	6968

	25
	18
	12576
	25
	11448

	50
	37
	25456
	25
	23688

	75
	56
	37888
	25
	35160

	100
	75
	51024
	25
	46888

	50
	37
	9912
	13
	9528

	6
	4
	328
	5
	328


3. Conclusions

We proposed some modifications to the TDD DwPTS payload definitions to enhance testability. A full text proposal is given in [4]. 
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