Page 4
Draft prETS 300 ???: Month YYYY


3GPP TSG RAN WG1 Meeting #82
R1-153728
Beijing, China, August 24th -28th, 2015
Source: 
Ericsson

Title:
MCS indication for MTC
Agenda Item:
7.2.1.2
Document for:
Discussion and Decision
1 Introduction
An open issue for Rel-13 MTC is modulation and coding scheme (MCS) indication, which is carried in DCI of M-PDCCH. 

In 3GPP RAN1#81, the following agreements were made on modulation support:

	Agreements:
· Rel-13 low complexity UE supports only QPSK and 16QAM as modulation schemes for PDSCH



In RAN4 LS [4], it is stated that:

	· Restricted modulation: No significant benefit has been observed with restricting to QPSK modulation only. We should have QPSK and 16QAM modulation for both uplink and downlink.


In this contribution, we discuss how to provide MCS indication that takes the above into account, and also efficiently supports the repetition level indication of PDSCH and PUSCH. 
2 Discussion
For low-complexity and coverage-enhanced UEs, simplification of modulation scheme and reduction of transport block size have both been agreed to reduce the complexity of UE. Both of these leave vacant entries in existing MCS and TBS indication, as discussed below.
2.1 Removal of Support of 64-QAM
As agreed in RAN1 and RAN4, the low-complexity UE needs to support QPSK and 16-QAM only for uplink and downlink. The UE is not required to support 64-QAM. Hence the MCS entries corresponding to 64-QAM can be re-purposed to indicate number of repetitions for PDSCH or PUSCH.

On example is shown below in Table 1, using PDSCH TB for illustration. In Table 1, MCS indices 
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corresponding to 64-QAM have been modified. Instead of 64-QAM, these MCS indices 
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 are mapped to the combination of { ITBS, Nrep,pdsch }, where  ITBS is used to look up TB size as in legacy system, and Nrep,pdsch is the number of subframes used to carry a PDSCH transmission via repetition/bundling. For example, in Table 1, 
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 =26 indicates using modulation order 
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=2 (i.e., QPSK) and the combination of { ITBS = 4, Nrep,pdsch = 5}. In Table 1, for 17(
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(28, 
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({0, 2, 4} are chosen as an example. It is to be discussed if other values of 
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are better for PDSCH with repetition. 
As in the legacy system, 
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={29, 30, 31} are still reserved for adjust MCS of retransmission. Thus 
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={29, 30, 31} corresponds to Nrep,pdsch ={2, 5, 10}, respectively, without the need of indicating ITBS.
Table 1. Modified MCS Table for PDSCH 

	MCS Index
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	Modulation Order
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	TBS Index for MTC
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	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
	9

	11
	4
	10

	12
	4
	11

	13
	4
	12

	14
	4
	13

	15
	4
	14

	16
	4
	15

	17
	2
	ITBS = 0, Nrep,pdsch = 2

	18
	2
	ITBS = 0, Nrep,pdsch = 5

	19
	2
	ITBS = 0, Nrep,pdsch = 10

	20
	2
	ITBS = 0, Nrep,pdsch = 20

	21
	2
	ITBS = 2, Nrep,pdsch = 2

	22
	2
	ITBS = 2, Nrep,pdsch = 5

	23
	2
	ITBS = 2, Nrep,pdsch = 10

	24
	2
	ITBS = 2, Nrep,pdsch = 20

	25
	2
	ITBS = 4, Nrep,pdsch = 2

	26
	2
	ITBS = 4, Nrep,pdsch = 5

	27
	2
	ITBS = 4, Nrep,pdsch = 10

	28
	2
	ITBS = 4, Nrep,pdsch = 20

	29
	2
	Nrep,pdsch = 2, reserved

	30
	2
	Nrep,pdsch = 5, reserved

	31
	2
	Nrep,pdsch = 10, reserved


Proposal:

· 
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 entries corresponding to 64-QAM are reused for indicating number of repetitions for both PDSCH and PUSCH.
2.2 Removal of Support of TBS>1000 bits

It is observed that in the TBS tables, some entries are no longer needed (“vacant entries”, since LC/CE UEs are not required to receive TBS more than 1000 bits. These entries are high-lighted in gray in the table below. Furthermore, TBS corresponds to 64-QAM are also marked out in orange. 
These non-applicable 
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 indices can be used instead to provide information on the number of repetitions to use as shown in Table 1. Since different number vacant entries are available for different NPRB, hence different NPRB value may require a slightly different MCS mapping table if all vacant 
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entries are to be utilized.
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	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

	16
	328
	632
	968
	1288
	1608
	1928

	17
	336
	696
	1064
	1416
	1800
	2152

	18
	376
	776
	1160
	1544
	1992
	2344

	19
	408
	840
	1288
	1736
	2152
	2600

	20
	440
	904
	1384
	1864
	2344
	2792

	21
	488
	1000
	1480
	1992
	2472
	2984

	22
	520
	1064
	1608
	2152
	2664
	3240

	23
	552
	1128
	1736
	2280
	2856
	3496

	24
	584
	1192
	1800
	2408
	2984
	3624

	25
	616
	1256
	1864
	2536
	3112
	3752

	26
	712
	1480
	2216
	2984
	3752
	4392


Proposal:
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entries corresponding to TBS>1000 bits are not indicated in the MCS table for both PDSCH and PUSCH of LC/CE UE.
3 Conclusions
In this contribution we discussed MCS indication for PDSCH and PUSCH of LC/CE UE. Based on the discussion, we have the following proposals.
Proposals:

1. 
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 entries corresponding to 64-QAM are reused for indicating number of repetitions for both PDSCH and PUSCH.

2. [image: image20.png]


entries corresponding to TBS>1000 bits are not indicated in the MCS table for both PDSCH and PUSCH of LC/CE UE.
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