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1. Introduction

During RAN1 #82bis meeting, it was agreed to define following four DCI formats for scheduling PDSCH/PUSCH depending on repetition levels.

· DCI format used for scheduling PDSCH for no and small repetition levels. (=DCI format M1A)

· DCI format used for scheduling PUSCH for no and small repetition levels. (= DCI format M0A)

· DCI format used for scheduling PDSCH for other repetition levels. (= DCI format M1B) 

· DCI format used for scheduling PUSCH for other repetition levels. (= DCI format M0B)

After the meeting, there have been email discussion [82b-03] on DCI contents for eMTC. In table 1, we have captured the potential agreemnts on the DCI contents related to MCS and TBS.

Table 1. DCI contents related to MCS and TBS

	DCI contents
	Field size for CE mode A
	Field size for CE mode B
	Description

	PRB assignment
	5
	FFS [0 to 5]
	PRB location within the configured narrowband in narrowband index field.

If field size 0 is agreed, PDSCH/PUSCH is transmitted using 6 PRBs within the narrowband always for CE mode B. 

	Repetition number
	FFS between 2 and 3
	FFS between 2 and 3
	The repetition number of PDSCH/PUSCH is dynamically indicated based on a set of values configured by higher layers.

	MCS
	FFS [3 to 5]
	FFS [3 to 5]
	Field size can be reduced from 5 bits.


In this contibution, we have expressed our views on DCI contents for eMTC from the perspective of MCS and TBS.

2. CE mode A 

Considering the narrowband size of 6 PRBs and QPSK and 16QAM modulation schemes, eMTC UE is able to set NPRB ≤ 6 and determine ITBS ≤ 15. Table 2 shows the TBS entries which eMTC UE can support.

Table 2. TBS table for the eMTC UE
	ITBS
	NPRB

	
	1
	2
	3
	4
	5
	6

	0
	16
	32
	56
	88
	120
	152

	1
	24
	56
	88
	144
	176
	208

	2
	32
	72
	144
	176
	208
	256

	3
	40
	104
	176
	208
	256
	328

	4
	56
	120
	208
	256
	328
	408

	5
	72
	144
	224
	328
	424
	504

	6
	328
	176
	256
	392
	504
	600

	7
	104
	224
	328
	472
	584
	712

	8
	120
	256
	392
	536
	680
	808

	9
	136
	296
	456
	616
	776
	936

	10
	144
	328
	504
	680
	872
	1032

	11
	176
	376
	584
	776
	1000
	1192

	12
	208
	440
	680
	904
	1128
	1352

	13
	224
	488
	744
	1000
	1256
	1544

	14
	256
	552
	840
	1128
	1416
	1736

	15
	280
	600
	904
	1224
	1544
	1800


In order to maintain scheduling flexibility, it is preferred to have 4 bits MCS filed in the DCI formats for CE mode A. In the current MCS table, however, there are overlapping MCS entries IMCS = 9 and 10 for QPSK and 16QAM respectively. Thus, there are 17 MCS entries to support ITBS ≤ 15. In order to have 16 MCS entries, it is preferred to remove one of the overlapping MCS entries. 
Furthermore, by using the MCS entries 29≤ IMCS ≤31, a modulation scheme for HARQ retransmission is determined. For eMTC, we can consider following options to define the modulation scheme for HARQ retransmission without MCS signalling.
· Option 1: Use the same modulation scheme as initial transmission.

· Option 2: Use QPSK modulation only.
Table 3 shows new MCS table for eMTC considering 4 bits MCS field.

Table 3. New MCS table for eMTC with 4 bits MCS field
	IMCS
	Qm
	ITBS

	0
	2
	0

	1
	2
	1

	2
	2
	2

	3
	2
	3

	4
	2
	4

	5
	2
	5

	6
	2
	6

	7
	2
	7

	8
	2
	8

	9
	2
	9

	10
	4
	10

	11
	4
	11

	12
	4
	12

	13
	4
	13

	14
	4
	14

	15
	4
	15


On the other hand, we can also consider 3 bits MCS field while reducing scheduling flexibility. Table 4 shows new MCS table for eMTC considering 3 bits MCS field. 

Table 4. New MCS table for eMTC with 3 bits MCS field
	IMCS
	Qm
	ITBS

	0
	2
	0

	1
	2
	2

	2
	2
	4

	3
	2
	6

	4
	2
	8

	5
	4
	10

	6
	4
	12

	7
	4
	14


In table 1, there are several TB sizes which are larger than 1000 bits and we can consider following options additionally. 
· Option 1: Not use the TBS entries larger than 1000 bits 
· Option 2: Modify the TBS entries to support TB sizes less than 1000 bits
· Option 3: Use TBS of 1000 bits instead of the TBS entries
Proposal 1: It is proposed to define new MCS table considering 4 bits MCS field in the DCI formats for CE mode A. 

Proposal 2: For CE mode A, we propose new MCS table as shown in table 3.

3. CE mode B 

For CE mode B, depending on whether PRB assignment field exists in the DCI format, there can be much difference for MCS and TBS. In table 5, we have summrized the pros and cons of using PRB assignment field in the DCI format from the persfective of DCI overhead and scheduling.

Table 5. Pros and cons of using PRB assignment field

	
	With PRB assignment field
	Without PRB assignment field

	Pros.
	- Less MCS field size

- Same schedulaing flexibility as CE mode A

- Less padding overhead
	- No DCI overhead for PRB assignment

- TBS regardless of NPRB
- Less repetition time due to use of 6 PRBs

	Cons.
	- DCI overehead for PRB assignment

- Long repetition time due to the dependency between TBS and NPRB
	- Schedulaing flexibility depending on MCS field size

- Padding overhead depending on MCS field size


From the above sumamry, we propose to use 1 or 2 bits PRB assignment field to indicate a column of the current TBS table. However, it means that PDSCH/PUSCH is transmitted using 6 PRBs within the narrowband always regardess of PRB assignment field. Also, we proposed to reuse the MCS table for CE mode A. It means that the MCS field is used to indicate a TBS index while assuming QPSK only.

Proposal 3: It is proposed to have 4 bits MCS field in the DCI formats for CE mode B. 

Proposal 4: It is proposed to reuse the MCS table of CE mode A and MCS field indicates a TBS index while assuming QPSK only.

Proposal 5: It is proposed to have 1 or 2 bits PRB assignment field to indicate a column of the current TBS table while assuming PDSCH/PUSCH transmission using 6 PRBs always.

4. Conclusions

In this contribution, we make the following proposals: 
Proposal 1: It is proposed to define new MCS table considering 4 bits MCS field in the DCI formats for CE mode A. 

Proposal 2: For CE mode A, we propose new MCS table as shown in table 3.

Proposal 3: It is proposed to have 4 bits MCS field in the DCI formats for CE mode B. 

Proposal 4: It is proposed to reuse the MCS table of CE mode A and MCS field indicates a TBS index while assuming QPSK only.

Proposal 5: It is proposed to have 1 or 2 bits PRB assignment field to indicate a column of the current TBS table while assuming PDSCH/PUSCH transmission using 6 PRBs always.
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