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1
Introduction

The approved New WID on LTE-based 5G terrestrial broadcast [1] contains the following objective:

· 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 this contribution, we go over the considerations related to defining the new 2.5 kHz numerology with 100us CP duration (TCP) and 400us useful symbol duration (Tu). In Section 4, we make concrete proposals for the way forward. 
2
Frame structure 
The new numerology with TCP = 100us and Tu = 400us corresponds to the subcarrier spacing Δf = 2.5 kHz. The legacy frame structure with the slot duration of 0.5ms, two slots per 1ms subframe and one symbol per slot can be used. There would be no control region for this numerology. 

Subframes with Δf = 2.5 kHz could be supported on mixed mode carriers, but only for MBSFN subframes.

Proposal 1: The new numerology with TCP = 100us and Tu = 400us shall be defined as follows:




-
Subcarrier spacing Δf = 2.5 kHz





-
Subframe duration 1ms





- 
Slot duration 0.5ms (one symbol per slot, two symbols/slots per subframe)




-
No control region 
Proposal 2: Subframes with Δf = 2.5 kHz shall be supported in MBSFN subframes on mixed mode carriers.
3
TBS size and mapping
Since the slot size and the subframe size follow the legacy frame structure, including the 1ms subframe duration, the TBS can remain relative to the 1ms duration. Consequently, the legacy set of TBS values in the Transmit block size tables in 3GPP TS 36.213 can be re-used. Additional TBS values may be defined. 
Proposal 3:
The legacy set of TBS values shall be re-used for subframes with Δf = 2.5 kHz. Additional TBS values shall be defined as needed.
4
RS pattern

The set of one or more RS patterns used in the subframes with Δf = 2.5 kHz the needs to be determined based on simulation-based evaluations during this work item. Depending on the determined RS patterns, a new set of mappings between the MCS and TBS may need to be defined, i.e. the Modulation and TBS index table in 3GPP TS 36.213 may need to be modified depending on the RS pattern overhead. 
Proposal 4: 
New RS patterns for the subframes with Δf = 2.5 kHz shall be evaluated and specified as needed. Modulation and TBS index table in 3GPP 36.213 shall be extended or modified accordingly.
4
Conclusion

The proposals are summarized below:

Proposal 1: The new numerology with TCP = 100us and Tu = 400us shall be defined as follows:





-
Subcarrier spacing Δf = 2.5 kHz





-
Subframe duration 1ms





- 
Slot duration 0.5ms (one symbol per slot, two symbols/slots per subframe)




-
No control region 
Proposal 2: Subframes with Δf = 2.5 kHz shall be supported in MBSFN subframes on mixed mode carriers.
Proposal 3:
The legacy set of TBS values shall be re-used for subframes with Δf = 2.5 kHz. Additional TBS values shall be defined as needed.
Proposal 4: 
New RS patterns for the subframes with Δf = 2.5 kHz shall be evaluated and specified as needed. Modulation and TBS index table in 3GPP 36.213 shall be extended or modified accordingly.
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