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1. [bookmark: OLE_LINK38][bookmark: OLE_LINK37][bookmark: OLE_LINK95][bookmark: OLE_LINK13][bookmark: OLE_LINK1][bookmark: OLE_LINK50][bookmark: OLE_LINK14][bookmark: OLE_LINK94][bookmark: OLE_LINK2]Introduction
In RAN #88 e-meeting, the revised WID on additional enhancements for NB-IoT and LTE-MTC was agreed [1]. One of the objectives is to add a Rel-17 optional UE capability to support a maximum DL TBS of 1736 bits for HD-FDD Cat. M1 UEs in CE mode A only:
· Determine soft buffer size [RAN1]
· Capability signaling without introducing a new UE category [RAN2]
· There shall be no changes to: DCI formats, TBS tables, CQI tables
In this contribution, we provide the relevant analysis and proposal.
2. Discussion
In CE mode A, for the BL/CE UE configured with up to 16QAM, a 4-bit "modulation and coding scheme" field is used in DCI for PDSCH scheduling and the MCS index indicated by this field is less than or equal to 15. For the BL/CE UE configured with up to 64QAM, a 5-bit "modulation and coding scheme" field is used in DCI for PDSCH scheduling. Then, the MCS for PDSCH is indicated based on Table 7.1.7.1-1 regardless of 4-bit field or 5-field in DCI.
Table 7.1.7.1-1: Modulation and TBS index table for PDSCH
	MCS Index
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	Modulation Order
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	Modulation Order
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	TBS Index
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	0
	2
	2
	0

	1
	2
	2
	1

	2
	2
	2
	2

	3
	2
	2
	3

	4
	2
	2
	4

	5
	2
	4
	5

	6
	2
	4
	6

	7
	2
	4
	7

	8
	2
	4
	8

	9
	2
	4
	9

	10
	4
	6
	9

	11
	4
	6
	10

	12
	4
	6
	11

	13
	4
	6
	12

	14
	4
	6
	13

	15
	4
	6
	14

	16
	4
	6
	15

	17
	6
	6
	15

	18
	6
	6
	16

	19
	6
	6
	17

	20
	6
	6
	18

	21
	6
	6
	19

	22
	6
	6
	20

	23
	6
	6
	21

	24
	6
	6
	22

	25
	6
	6
	23

	26
	6
	6
	24

	27
	6
	6
	25

	28
	6
	6
	26/26A

	29
	2
	2
	reserved

	30
	4
	4
	

	31
	6
	6
	


Thus, it can be observed that the TBS range for the BL/CE UE configured with up to 16QAM is TBS 0 to 14 which are shown in Table 7.1.7.2.1-1. 
Table 7.1.7.2.1-1: Transport block size table (6 PRBs)
	[image: ]
	[image: ]

	
	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


However, the transport block size lager than 1000 bits in Table 7.1.7.2.1-1 cannot be used for UE category M1 since Table 4.1A-1 restricts the DL maximum TBS of UE category M1 to 1000 bits in existing TS36.306. 
[bookmark: OLE_LINK34]Table 4.1A-1: Downlink physical layer parameter values set by the field ue-CategoryDL
	UE DL Category
	Maximum number of DL-SCH transport block bits received within a TTI (Note 1)
	Maximum number of bits of a DL-SCH transport block received within a TTI
	Total number of soft channel bits
	Maximum number of supported layers for spatial multiplexing in DL

	DL Category M1
	1000
	1000
	25344
	1


If DL TBS is extended to 1736 bits, i.e. TBS 14, the current MCS table, CQI table and DCI indication will not be affected. But some descriptions in TS36.213 and UE soft buffer size in TS36.306 need to be modified. In particular, for the UE configured with 6PRB PDSCH bandwidth, TS36.213 has following specifications: 
-	if the UE is configured with higher layer parameter ce-PDSCH-64QAM-Config-r15 and the MPDCCH DCI format 6-1A is mapped onto the UE specific search space and the repetition number field in the DCI indicates PDSCH repetition level 1,

-	set  to the TBS determined by the procedure in Subclause 7.1.7.2.1,
-	
-	otherwise
-	TBS is determined by the procedure in Subclause 7.1.7.2.1
Wherein, the description of “” should be removed and  is added when DL TBS is extended to 1736 bits. 
Moreover, the downlink physical layer parameter values of Rel-17 UE category M1 shall be added in Table 4.1A-1. When DL TBS is extended to 1736 bits, UE soft buffer size with 16QAM is different from that with 64QAM for 6PRB bandwidth. A common soft buffer size should be defined for Rel-17 UE category M1. Considering that the UE with increased DL TBS may not have 64QAM capability, the soft buffer size should be defined based on 16QAM modulation.
Proposal: DL TBS for UE Cat-M1 can be extended to 1736 bits.
· Modify existing TBS restriction in TS36.213.
· Define new soft buffer size based on 16QAM in TS36.306
· Introduce the capability parameter in TS36.306
3. Conclusion
In this contribution, we discuss DL TBS increase for UE Cat-M1 in CE mode A. And the proposal is given as below:
Proposal: DL TBS for UE Cat-M1 can be extended to 1736 bits.
· Modify existing TBS restriction in TS36.213.
· Define new soft buffer size in TS36.306
· Introduce the capability parameter in TS36.306
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