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Background

Following was captured in chairman note. This document address the topic.
	Proposal (further offline discussion – Suzuki):
· The set of MCS/TBS values for NB-PDSCH are indicated by a 3-bit information field in DCI
· FFS the set of MCS values



Discussion

MCS/TBS indication is closely related to how coding chain is realized and how resource assignment are realized. We assume following:

· Define a Rate Matched Block
· Rate matching is realized to the size corresponding to a Rate Matched Block
· Rate Matched Block is indicated (explicit or implicit) by NB-PDCCCH.
· Rate Matched Block can be further repeated and the number of repetition is indicated in NB-PDCCH.
· The number of repetition is a power of 2

We identified following options for the indication by NB-PDCCH.

	
	Option1
	Option 2
	Option 3
	Option4

	Starting timing of PDSCH
	separately indicated
	jointly indicated
	separately indicated
	separately indicated

	Rate Matched Block size
	separately indicated
	
	jointly indicated
	separately indicated

	MCS
	separately indicated
	separately indicated
	
	jointly indicated

	The number of repetition of Rate Matched Block
	separately indicated
	separately indicated
	separately indicated
	




Property of different options can be following.

· Option 1 is all information is separately encoded. 
· Option 2 is similar to eMTC method of the resource allocation type 2 (starting timing and PRB positions) are converted to time domain.
· Option 3 allows to remove redundant combinations of rate matched size and MCS when the number of repetition is separately indicated. i.e. rate matched block size "2*n" without repetition and rate matched block size "n" with 2 times repetition.
· Option 4 allows to removes redundant combinations of MCS and repetitions. The higher coding rate with the repetition is not required.
· The combination of option 2 and option 4 are possible.

As an example, we calculate the overhead using following conditions.

· Starting timing of PDSCH can be 8 possible timings
· Rate matched block size can be up to 8 subframes
· MCS can indicate all current entries for QPSK i.e. ITBS 0 to 9
· Repetition can be 4 possible values.
Then calculation results is following.
	
	Option1
	Option1b
	Option 2
	Option 3a
	Option 3b
	Option 4

	Starting timing of PDSCH
	3 bits
	3 bits
	6 bits
	3 bits
	3 bits
	3 bits

	Rate Matched Block size
	3 bits
	3 bits
	
	6 bits
	5 bits
	3 bits

	MCS
	4 bits
	3 bits
	4 bits
	
	
	5 bits

	The number of repetition of Rate Matched Block
	2 bits
	2 bits
	2 bits
	2 bits
	2 bits
	

	sum
	12 bits
	11 bits
	12 bits
	11 bits
	10 bits
	11 bits



Option 1 is simply to allow 10 entries. Option 1b is to reduce MCS size to 3 bits like proposed in the screen. Possible supported TBS entries could be like following as example.

	

	
= Rate matched block size

	
	1
	2
	3
	4
	5
	6
	7
	8

	0
	16
	32
	56
	88
	120
	152
	176
	208

	1
	24
	56
	88
	144
	176
	208
	224
	256

	2
	32
	72
	144
	176
	208
	256
	296
	328

	3
	40
	104
	176
	208
	256
	328
	392
	440

	4
	56
	120
	208
	256
	328
	408
	488
	552

	5
	72
	144
	224
	328
	424
	504
	600
	680

	6
	88328
	176
	256
	392
	504
	600
	712
	808

	7
	104
	224
	328
	472
	584
	712
	840
	968

	8
	120
	256
	392
	536
	680
	808
	968
	1096

	9
	136
	296
	456
	616
	776
	936
	1096
	1256




On the option 3a, we removed the entries expressed by red colors.

	

	
= Rate matched block size

	
	1
	2
	3
	4
	5
	6
	7
	8

	0
	16
	32
	56
	88
	120
	152
	176
	208

	1
	24
	56
	88
	144
	176
	208
	224
	256

	2
	32
	72
	144
	176
	208
	256
	296
	328

	3
	40
	104
	176
	208
	256
	328
	392
	440

	4
	56
	120
	208
	256
	328
	408
	488
	552

	5
	72
	144
	224
	328
	424
	504
	600
	680

	6
	88328
	176
	256
	392
	504
	600
	712
	808

	7
	104
	224
	328
	472
	584
	712
	840
	968

	8
	120
	256
	392
	536
	680
	808
	968
	1096

	9
	136
	296
	456
	616
	776
	936
	1096
	1256




On the option 3b, we removed the entries expressed by red colors.

	

	
= Rate matched block size

	
	1
	2
	3
	4
	5
	6
	7
	8

	0
	16
	32
	56
	88
	120
	152
	176
	208

	1
	24
	56
	88
	144
	176
	208
	224
	256

	2
	32
	72
	144
	176
	208
	256
	296
	328

	3
	40
	104
	176
	208
	256
	328
	392
	440

	4
	56
	120
	208
	256
	328
	408
	488
	552

	5
	72
	144
	224
	328
	424
	504
	600
	680

	6
	88328
	176
	256
	392
	504
	600
	712
	808

	7
	104
	224
	328
	472
	584
	712
	840
	968

	8
	120
	256
	392
	536
	680
	808
	968
	1096

	9
	136
	296
	456
	616
	776
	936
	1096
	1256





On option 4, we calculated based on the following.

· The minimum number of the repetitions support all 10 MCS entries. For the case of more repetitions, only 5 MCS entries are supported. Then 25 entries are used. 


Proposal
We evaluated different options of joint encoding.

· The amount of bit-width saving by the joint coding is the order of 1-2 bits. There may not be so worth to trying to optimize joint encoding from bit saving perspective.
· On the other hand, what TBS is supported in what conditions could be different depending on what coding is used. This aspect would be worth to further discuss it.
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