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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.

[bookmark: _Toc5513006]In RAN1#97 meeting, for the new numerology for support of mobility of up to 250km/h, the following agreements are made [2]:
Agreement:
Further evaluations should also consider speeds of 150 km/hr in addition to 250 km/hr (which needs to be evaluated as it is required). 
· Results for lower ISDs than 15 km are encouraged
Note: Rel-14 legacy RS patterns and numerologies should be evaluated for the above cases

This contribution provides the system level and link level simulation results for new numerology with different RS pattern and R14 legacy numerology with 200μs CP length.
Simulation results
Since the design principles of RS pattern, MCS and TBS for the new numerology for PMCH to support mobility have been discussed in the previous contribution, the system level and link level simulation results for CP length of 100μs and 200μs with different ISD, RS pattern and UE speed are provided.
Table 1 shows the 95%-tile SINRs and spectral efficiencies at different UE speed for LPLT scenario. 100μs CP with different RS pattern and 200μs CP with legacy RS pattern for ISD 11 km and 15 km are evaluated.
[bookmark: _Ref15309255]Table 1: Spectral efficiencies for LPLT scenario
	ISD (km)
	TCP (μs)
	Df
	Dt
	95%-tile SINR (dB)
	SE @ 150km/h (bps/Hz)
	SE @ 250km/h (bps/Hz)

	11
	100
	2
	2
	14.2
	1.60
	1.59

	11
	100
	2
	4
	14.2
	1.49
	0.96

	11
	100
	3
	2
	13.1
	1.49
	1.37

	11
	100
	3
	4
	13.1
	1.37
	0.85

	11
	100
	4
	2
	9.7
	1.25
	1.11

	11
	100
	4
	4
	9.7
	0.97
	0.78

	11
	200
	3
	2
	15.0
	1.79
	1.49

	15
	100
	2
	2
	9.0
	1.11
	0.97

	15
	100
	2
	4
	9.0
	0.97
	0.78

	15
	100
	3
	2
	7.6
	0.96
	0.85

	15
	100
	3
	4
	7.6
	0.85
	0.68

	15
	100
	4
	2
	6.9
	0.85
	0.85

	15
	100
	4
	4
	6.9
	0.78
	0.68

	15
	200
	3
	2
	9.9
	1.26
	1.12



Table 2 shows the 95%-tile SINRs and spectral efficiencies at different UE speed for MPMT scenario. 100μs CP with different RS pattern and 200μs CP with legacy RS pattern for ISD 50 km are evaluated.
[bookmark: _Ref15309543]Table 2: Spectral efficiencies for MPMT scenario
	ISD (km)
	TCP (μs)
	Df
	Dt
	95%-tile SINR (dB)
	SE @ 150km/h (bps/Hz)
	SE @ 250km/h(bps/Hz)

	50
	100
	2
	2
	3.2
	0.50
	0.43

	50
	100
	2
	4
	3.2
	0.50
	0.43

	50
	100
	3
	2
	1.8
	0.43
	0.35

	50
	100
	3
	4
	1.8
	0.42
	0.35

	50
	100
	4
	2
	1.5
	0.43
	0.35

	50
	100
	4
	4
	1.5
	0.35
	0.28

	50
	200
	3
	2
	5.8
	0.77
	0.68



There are 6 cases need to select maximum spectral efficiency values, i.e., LPLT with 11km ISD and 150km/h UE speed, LPLT with 11km ISD and 250km/h UE speed, LPLT with 15km ISD and 150km/h UE speed, LPLT with 15km ISD and 250km/h UE speed, MPMT with 50km ISD and 150km/h UE speed, MPMT with 50km ISD and 250km/h UE speed. For each case, the maximum spectral efficiency value is selected and highlighted in green.
It can be seen from Table 1 and Table 2:
· Among all the 6 cases, 5 cases have the maximum spectral efficiency values with 200us CP and legacy RS pattern, and only 1 case has the maximum spectral efficiency value with 100us CP.
· Comparing the spectral efficiency values of 100μs CP length, the RS pattern of Df=2 and Dt=2 has the maximum spectral efficiency value for all the 6 cases.
Observation 1: For LPLT with 11km ISD and 150km/h UE speed, LPLT with 15km ISD and 150km/h UE speed, LPLT with 15km ISD and 250km/h UE speed, MPMT with 50km ISD and 150km/h UE speed, MPMT with 50km ISD and 250km/h UE speed cases, the legacy numerology of 200μs CP length with legacy RS pattern has the maximum spectral efficiency value.
Observation 2: For LPLT with 11km ISD and 250km/h UE speed case, the new numerology of 100μs CP length with RS pattern of Df=2 and Dt=2 has the maximum spectral efficiency value.
Observation 3: Comparing the spectral efficiency values of the new numerology with 100μs CP length, the RS pattern of Df=2 and Dt=2 has the maximum spectral efficiency value for all the evaluated cases.

Based on the above discussions and observations, the following are proposed:
Proposal 1: Only for LPLT scenario with small ISD (e.g. 11km) and 250km/h UE speed, the new numerology with 100μs CP length can be used.
Proposal 2: The RS pattern of Df=2 and Dt=2 should be specified for the new numerology to support mobility of up to 250km/h.

Conclusions
In this contribution, system level and link level simulation results are provided for new numerology with different RS pattern and R14 legacy RS pattern with 200μs CP length, which lead to the following observations and proposals:
Observation 1: For LPLT with 11km ISD and 150km/h UE speed, LPLT with 15km ISD and 150km/h UE speed, LPLT with 15km ISD and 250km/h UE speed, MPMT with 50km ISD and 150km/h UE speed, MPMT with 50km ISD and 250km/h UE speed cases, the legacy numerology of 200μs CP length with legacy RS pattern has the maximum spectral efficiency value.
Observation 2: For LPLT with 11km ISD and 250km/h UE speed case, the new numerology of 100μs CP length with RS pattern of Df=2 and Dt=2 has the maximum spectral efficiency value.
Observation 3: Comparing the spectral efficiency values of the new numerology with 100μs CP length, the RS pattern of Df=2 and Dt=2 has the maximum spectral efficiency value for all the evaluated cases.
Proposal 1: Only for LPLT scenario with small ISD (e.g. 11km) and 250km/h UE speed, the new numerology with 100μs CP length can be used.
Proposal 2: The RS pattern of Df=2 and Dt=2 should be specified for the new numerology to support mobility of up to 250km/h.
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