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1 Introduction
In RAN1 #86, it was agreed that for Rel-14 FeMTC UEs, the maximum UL TBS for CEMode A UEs with maximum 1.4 MHz bandwidth in TDD/HD-FDD is increased to 2984 bits [1].
Agreement:
· For Rel-14 FeMTC UEs, the maximum UL TBS for CEMode A UEs with maximum 1.4 MHz bandwidth in TDD/HD-FDD is increased to 2984 bits.

· Idle mode operations reuse the Rel-13 eMTC design.

· Study till next meeting whether there are any issues with a maximum useable PDSCH/PUSCH channel bandwidth which is a multiple of 6 PRBs.

· For Rel-14 FeMTC UEs supporting larger UE channel BW for PDSCH and PUSCH:

· The larger max. DL TBS is at least 2984 bits.

· The larger max. UL TBS is at least 2984 bits.

· For Rel-14 FeMTC UEs with larger TBS and channel BW:

· Idle mode operations reuse the Rel-13 eMTC design.
This contribution will discuss the solutions and related specification changes for supporting larger maximum uplink TBS for 1.4 MHz UEs in CEMode A in TDD/HD-FDD.
2 Solutions to support larger TBS
Option 1: 5 bit MCS field

The direct way to indicate larger UL TBS is to increase the size of  the MCS field in DCI from 4 bits to 5 bits. However, the DCI size for Rel-14 FeMTC UE may be changed or new DCI formats may be introduced. For example, to reuse the current DCI format 6-0A, the MCS field size can be 4 bits for Rel-13 eMTC UEs and 5 bits for Rel-14 FeMTC UEs with maximum 1.4 MHz bandwidth.

Option 2: Define new relationship between ITBS and IMCS
The current TBS look-up mechanism and table (Table 7.1.7.2.1-1) can be re-used. The specification impact on TS 36.213 would be to determine the ITBS. As the maximum 2984 TBS on 6 PRBs corresponds to the ITBS=21, the ITBS can be IMCS+6 for UEs in CEModeA.
Compared with these two options, option 1 will have some impact on DCI content or DCI format, which may incur extra standardization work. However, option 2 has no impact on the current DCI format at the cost of restricting to use some TBS values. In our view, the impact of TBS restriction is very marginal, so we slightly prefer option 2 to indicate larger TBS.
Proposal 1: To indicate larger TBS, ITBS can be IMCS+6 for UEs in CEModeA.
3 Specification impact of larger maximum TBS
3.1 Specification impact on TS 36.212
As analyzed in section 2, if option 2 is adopted to indicate larger UL TBS, Rel-14 FeMTC UE with maximum 1.4MHz bandwidth can reuse the current DCI format 6-0A. Therefore, there is no impact on TS 36.212. 
3.2 Specification impact on TS 36.213
As discussed in section 2, the current TBS look-up mechanism and table (Table 7.1.7.2.1-1) can be reused. The MCS index can indicate larger TBS for TDD or HD-FDD UEs supporting higher peak rate. As the maximum 2984 TBS on 6 PRBs corresponds to the ITBS=21, the ITBS can be IMCS+6 for UEs in CEModeA.  
3.3 Specification impact on TS 36.306 and 36.331
A small modification to TS36.306 would be needed to capture larger UL TBS for TDD/HD-FDD with a capability to distinguish from Rel-13 UEs. An example note to Table 4.1A-2 in 36.306 is provided in appendix assuming that the Cat M1 UE can support maximum 2984 bits TBS with larger TBS capability indication.
4 Conclusion

In this contribution, we discussed the solutions and specification of supporting larger maximum TBS for TDD/HD-FDD. We have the following proposal: 
Proposal 1: To indicate larger TBS, ITBS can be IMCS+6 for UEs in CEModeA.
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Appendix
· Text proposal to TS 36.306 
--------------------------------------------------------- Start of TP -----------------------------------------------------

Table 4.1A-2: Uplink physical layer parameter values set by the field ue-CategoryUL
	UE UL Category
	Maximum number of UL-SCH transport block bits transmitted within a TTI
	Maximum number of bits of an UL-SCH transport block transmitted within a TTI
	Support for 64QAM in UL

	UL Category M1(Note 1)
	1000/2984
	1000/2984
	No

	UL Category 0
	1000
	1000
	No

	UL Category 3
	51024
	51024
	No

	UL Category 5
	75376
	75376
	Yes

	UL Category 7
	102048
	51024
	No

	UL Category 8
	1497760
	149776
	Yes

	UL Category 13
	150752
	75376
	Yes

	UL Category 14
	9585664
	149776
	Yes

	Note 1: for TDD/HD-FDD, Category M1 can transmit up to 2984 bits or up to 1000bits for a transport block associated with C-RNTI/Semi-Persistent Scheduling C-RNTI.


<Omitted>
4.3.4
Physical layer parameters

<Omitted>
4.3.4.57
extendedMaxUL-TBS-r14

This field defines whether category M1 UE supports extended maximum UL TBS of 2984bits. 
--------------------------------------------------------- End of TP -----------------------------------------------------

