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1. Introduction
This tdoc discusses the design considerations to support the following objective from the Rel 17 NB-IOT/LTE-M work item [1]:

· 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. [LTE-MTC] [RAN1, RAN2]

· 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

This is the first meeting for this objective so there are no agreements yet.
2.  Background

The DCI can already signal up to 1736 bits even when 64 QAM is not enabled. The DCI has a 4-bit "modulation and coding scheme" able to signal I_MSC from 0-15 corresponding to I_TBS of 0-14. Looking at Table 7.1.7.2.1-1 in TS36.213 you can see that 1736 bits can be indicated when 6 PRBS is used.
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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


Table 7.1.7.2.1-1: Transport block size table for up to 16QAM
However, TS36.306 indicates that the maximum transport block size is limited to 1000 bits in Table 7.1.7.2.1-1 : 
	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


Table 4.1A-1: Downlink physical layer parameter values set by the field ue-CategoryDL
3. Soft buffer size
As defined in the WID[1], a new soft buffer size needs to be defined. Soft buffer sizes can be calculated in two ways where the lower of the two is chosen:

Formula 1:
N∙96∙⌈(X+28)/32⌉,     where N is Max HARQ processes and X is max TBS
Formula 2:
160*N_PRB*Q*N,     where Q is bit/sym, and N_PRB is max PRBs=6
The Rel 13 soft buffer size is set at 25344 bits which uses formula 1 with 8 HARQs assuming 16QAM.  Note: when the 10HARQ and 64QAM features were introduced, there was no increase in the soft buffer size.  Given this, the following proposal is made:

Proposal 1:   When calculating the soft buffer size for the 1736 DL TBS feature, 8 HARQs and 16QAM can be assumed.

With TBS=1736, N=8, Q=4 then the soft buffer can be calculated as:
Formula 1:
43008 bits
Formula 2:
30720 bits
Since formula 2 is lower it should be chosen.
Proposal 2:   The soft buffer size for the 1736 DL TBS feature should be set to 30720 bits.

4. Support with other capabilities
4.1. HARQ Ack bundling Capability
Open issue: Whether the HARQ Ack Bundling capability is supported with this higher DL TBS feature is FFS.

Discussion: Since HARQ Ack Bundling capability and the 1736TBS features are both designed to increase data rate, thus should be supported together. To hit the 1Mbit/sec use case, HARQ Ack bundling is required.

Proposal 3:   The 1736 DL TBS feature shall support the HARQ-ACK bundling Capability
4.2. Multi-TB grant Capability
Open issue: Whether the Multi-TB grant capability is support with this higher DL TBS feature is FFS.

Discussion: Since Multi-TB grant capability and the 1736 TBS features are both designed to increase data rate, thus should be supported together. To hit the 1Mbit/sec use case, Multi-TB grant is required.
Proposal 4:   The 1736 DL TBS feature shall support the Multi-TB grant Capability.
4.3. 64QAM Capability
Open issue: Whether the 64QAM capability, higher layer parameter ce-PDSCH-64QAM-Config-r15, is support with this higher DL TBS feature is FFS.

Discussion: Since 64QAM and the 1736 TBS features are both designed to be used in good coverage scenarios, they should be supported together. The 64QAM will allow for an improved code rate and allow for < 6 PRBs to be scheduled which allows both DL grants and PDSCH be scheduled in the same SF which dramatically improves data rate.
Proposal 5:   The 1736 DL TBS feature shall support the 64 QAM feature ce-PDSCH-64QAM-Config-r15
4.4. 14 HARQ Capability
Open issue: Whether the 14 HARQ capability is support with this higher DL TBS feature is FFS.

Discussion: Since Multi-TB grant capability and the 1736 TBS features are both designed to increase data rate, they should be supported together. To hit the 1Mbit/sec use case, 14 HARQ capability is required.

Proposal 6:   The 1736 DL TBS feature shall support the 14 HARQ Capability
5. Conclusions
Proposal 7:   When calculating the soft buffer size for the 1736 DL TBS feature, 8 HARQs and 16QAM can be assumed.

Proposal 8:   The soft buffer size for the 1736 DL TBS feature should be set to 30720 bits.

Proposal 9:   The 1736 DL TBS feature shall support the HARQ-ACK bundling Capability
Proposal 10:   The 1736 DL TBS feature shall support the Multi-TB grant Capability.
Proposal 11:   The 1736 DL TBS feature shall support the 64 QAM feature ce-PDSCH-64QAM-Config-r15
Proposal 12:   The 1736 DL TBS feature shall support the 14 HARQ Capability
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