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1. Introduction
A study item on LTE performance enhancement under high speed scenario was approved in RAN#66 meeting [1]. 
In this contribution, we discuss the high speed train scenarios based on practical network deployment and provide corresponding network deployment parameters for further evaluation.
2. Existing high speed scenario
The first objective of the study item is to enhance the requirements under existing high speed scenario.
According to the agreed SID, 350km/h is the first priority target speed. So far, EVA600 is considered as the largest Doppler shift for high speed scenario. However, the Doppler shift depends on both speed and frequency. If high frequency is deployed for high speed train, the Doppler shift will be larger than 600Hz. Hence, we need to determine the target Doppler shift, not only the speed. In Table 1, we calculate the Doppler shift under different speed and frequency.
[bookmark: _Toc355996244]Table 1: Doppler shift under different speed and frequency
	Speed (km/h)
	Doppler Shift (Hz)

	
	Band 39
(1.9GHz)
	Band 40
(2.3GHz)
	Band 41
(2.6GHz)
	Band 42
(3.5GHz)

	Downlink/Uplink
	DL
	UL
	DL
	UL
	DL
	UL
	DL
	UL

	150
	264
	528
	319
	639
	361
	722
	486
	972

	200
	352
	704
	426
	852
	481
	963
	648
	1296

	250
	440
	880
	532
	1065
	602
	1204
	810
	1620

	300
	528
	1056
	639
	1278
	722
	1444
	972
	1944

	350
	616
	1231
	745
	1491
	843
	1685
	1134
	2269

	400
	704
	1407
	852
	1704
	963
	1926
	1296
	2593

	450
	792
	1583
	958
	1917
	1083
	2167
	1458
	2917


Take CMCC as an example, band 39 and band 41 are deployed for high speed train. According to Table 1, take 350km/h as the target speed, we need to consider at least 843Hz frequency shift for downlink and 1685Hz for uplink. 
Hence, we propose to specify associated requirement based on EVA channel model with larger Doppler shift (e.g. 850Hz for downlink, and 1700Hz for uplink).
Proposal 1: Specify associated performance requirements based on EVA channel model with larger Doppler shift (e.g. 850Hz for downlink and 1700Hz for uplink).
3. New high speed scenario
The other objective of the study item is to identify new high speed scenario and investigate the potential enhancement. In this section, new high speed scenario and corresponding parameters are provided based on practical network deployment.
In China, most high speed railways are built in suburb between two cities. In order to have better network performance, dedicated network is deployed along the high speed railway. To avoid interference, separate carriers are utilized for dedicated network and public network. To avoid frequent handover, cell combination is applied: multiple RRHs are connected to one BBU with fiber. Then, from physical layer point of view, the cell coverage is extended significantly. Figure 1 shows the dedicated high speed train scenario in our network.
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Figure 1: Dedicated high speed train scenario
The above high speed scenario is quite different from the existing scenarios. Compared to existing HST channel model, the new scenario has multiple taps. Hence, we propose to define new high speed channel model based on the identified scenario and specify associated requirements.
Proposal 2: Define new high speed channel model based on identified high speed train scenario (dedicated network with RRH deployments) and specify the associated requirements.
In Table 2, we provide corresponding deployment parameters based on our practical network for further study.
Table 2: Parameters for dedicated high speed train scenario
	Parameter
	Value

	Carrier Frequency
	2.6GHz

	RRH Railway track distance
	100m~300m (>50m)

	Distance between RRH
	1km

	Cell ISD
	6km (6 RRHs connect to 1 BBU)

	RRH height (compared to railway track)
	15m~25m



4. Conclusion
In this contribution, we discuss high speed scenarios based on practical network deployment and provide corresponding network deployment parameters for further study. The proposals are as follows:
Proposal 1: Specify associated performance requirements based on EVA channel model with larger Doppler shift (e.g. 850Hz for downlink and 1700Hz for uplink)
Proposal 2: Define new high speed channel model based on identified high speed train scenario (dedicated network with RRH deployments) and specify the associated requirements.
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