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[bookmark: _Ref124589705][bookmark: _Ref129681862]Introduction
[bookmark: _Ref129681832]In RAN #83 meeting, a new work item, i.e., LTE-based 5G terrestrial broadcast was approved [1]. One of its objectives is as follows:
· Define a new numerology with 100us CP and 400us core symbol duration for support of mobility of up to 250km/h [RAN1, RAN4]
· This objective comprises specifying associated RS pattern(s), MCS, TBS, UE capabilities for the new numerology.

In RAN1#98 meeting, for the CAS evaluation, the following agreements are made [2]:
Agreement:
The RS pattern of Df=2 and Dt=2 should be specified for the new numerology to support mobility of up to 250km/h
Conclusion:
Companies are encouraged to evaluate whether MCS/TBS tables need to be updated and provide input to RAN1#98bis

This contribution discusses MCS and TBS tables for the numerology to support mobility.
Discussion
The UE procedure for determining the PMCH TBS is as follow [3]:
- The IMCS for the PMCH is configured by higher layers. 
- The UE reuses PDSCH MCS tables and IMCS to determine the modulation order (Qm) and TBS index (ITBS).
- The UE reuses PDSCH TBS tables, ITBS and NPRB to determine the transport block size.
The MBSFN RS overhead for legacy numerologies of SCS 15 kHz, 7.5 kHz and 1.25 kHz are 1/8, 1/8 and 1/6 respectively, but the three legacy numerologies use the same MCS tables and TBS tables. The RS pattern of Df=2 and Dt=2 was agreed to be specified for the new numerology to support mobility of up to 250km/h, and in such a case the MBSFN RS overhead is 1/4. Similarly, the new numerology of SCS 2.5 kHz could reuse the MCS tables and TBS tables.
Take the legacy numerology of SCS 1.25 kHz as the baseline, the available REs for PMCH of the new numerology with 2.5 kHz SCS is 10% less than that of the numerology with 1.25 kHz SCS. If the UE reuses the MCS tables for the numerology of SCS 2.5 kHz, the TBS values in TBS tables need to be decreased by about 10% in order to maintain the same coding rate with the same ITBS. In addition, the scaled TBS values need to be dividable by 8.
Three TBS values from legacy TBS tables for NPRB=50 are listed in Table 1 as well as the corresponding scaled TBS values by 10%.
[bookmark: _Ref19700942]Table 1: Examples of legacy and scaled TBS values for NPRB=50
	ITBS
	TBS value

	
	Legacy
	Scaled

	10
	8760
	7888

	11
	9912
	8920

	12
	11448
	10304



The SNR-to-BLER curves from link level simulation results of TBS values in Table 1 are illustrated as Figure 1. The throughputs of different SNR for legacy and scaled TBS values are tabulated in Table 2. The TBS with the corresponding BLER less than 1% at the given SNR is selected to calculate the throughput.
[image: ]
[bookmark: _Ref19709080]Figure 1: Impact of TBS on link-level performance

[bookmark: _Ref19710714]Table 2: Throughputs of different SNR for legacy and scaled TBS values
	SNR(dB)
	Throughput (Mbps)

	
	Legacy
	Scaled

	7~7.15
	8.760
	7.888

	7.15~8
	8.760
	8.920

	8~8.35
	9.912
	8.920

	8.35~9.25
	9.912
	10.304

	9.25~x
	11.448
	10.304


     Note: the value x may be a number that is a little bigger than 9.25.
It can be seen from Figure 1 and Table 2, for different SNR, it does not always hold that the performance for one TBS is better than the other in terms of throughput. For example, for SNR 7dB~7.15dB, 8dB~8.35dB and 9.25dB~xdB, the throughputs for the legacy TBS values are higher; for SNR 7.15dB~8dB and 8.35~9.25dB, the throughputs of the scaled TBS values are higher. 
Observation: Scaled TBS cannot always bring a higher throughput compared to the legacy TBS.
In addition, if new TBS table were introduced for the new numerology to support mobility, a new UE capability is going to be defined that will cause specification impact and UE complexity increase.
Based on the above discussions and observation, the following is proposed:
Proposal: Additional MCS and TBS tables are not introduced for the new numerology to support mobility of up to 250km/h.

Conclusions
In this contribution, MCS and TBS tables for the numerology to support mobility are discussed, which lead to the following observation and proposal:
[bookmark: _GoBack]Observation: Scaled TBS cannot always bring a higher throughput compared to the legacy TBS.
Proposal: Additional MCS and TBS tables are not introduced for the new numerology to support mobility of up to 250km/h.
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