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Introduction
[bookmark: _Hlk1051087]A study item on LTE performance enhancement under high speed scenario was approved in RAN#80 meeting [1]. In this contribution, we present a summary of the practical high-speed scenarios considered in the Study on performance enhancements for high speed scenario in LTE [2].				
Discussion
In [2] the practical high speed scenarios were identified based on the feedback provided by operators and interested companies. A summary of the proposed scenarios is presented as follows:
2.1 SCENARIO 1(PROPOSED BY CMCC; CHINA UNICOM)
The descriptions of Scenario 1 are as follows:
●	RRHs are connected to one BBU with fiber 
●	Multiple RRUs share the same cell ID
●	No repeaters instalment 
Table 1: Parameters for Scenario 1
	Parameter
	Value

	Carrier Frequency
	2.6GHz

	RRH Railway track distance
	300m

	Distance between RRH
	1km; 1.5km

	Cell ISD
	2km; 3km (2RRHs connect to 1 BBU)

	RRH height (compared to railway track)
	25m



2.2 SCENARIO 2 (DIFFERENT ALTERNATIVES PROPOSED BY TELECOMITALIA, DOCOMO,  ITRI, CHINA UNICOM)
●	Scenario2a (TelecomItalia): 
○	RRHs or RAUs are deployed through fiber in tunnel environment
○	RRHs or RAUs share the same cell id
○	Repeaters are installed on the carriage and distribute signal inside the carriage through leaky cables.

●	Scenario 2b (TelecomItalia):
○	RRHs or RAUs are deployed through fiber in tunnel environment 
○	RRHs or RAUs use different cell id
○	Repeaters are installed on the carriage and distribute signal inside the carriage through leaky cables.
●	Scenario 2c (TelecomItalia):
○	Leaky cables are used to extend the signal through the tunnel environment
○	Repeaters are installed on the carriage and distribute signal inside the carriage through leaky cables.
●	Scenario2d (DOCOMO): 
○	RRHs or RAUs are deployed through fiber in tunnel environment
○	RRHs or RAUs share the same cell id
○	Repeaters are not installed on the carriage
●	Scenario 2e (DOCOMO):
○	RRHs or RAUs are deployed through fiber in tunnel environment 
○	RRHs or RAUs share the different cell id
○	Repeaters are not installed on the carriage
●	Scenario2f (ITRI):
○	RRHs or RAUs are deployed through fiber in tunnel environment
○	RRHs or RAUs share the same cell id
○	CPEs are installed on the carriage and distribute signal inside the carriage
●	Scenario 2g (China Unicom):
○	Leaky cables are used to extend the signal through the tunnel environment
○	No Repeaters/CPE are installed on the carriage
2.3 SCENARIO 3 (PROPOSED BY TELECOMITALIA)
●	In a portion of the high speed outdoor coverage, eNBs are installed through the railway on same frequencies as public network coverage
●	In the remaining cases, the railway is covered with public network only.
●	Repeaters are installed on the carriage and distribute signal inside the carriage through leaky cables.
Table 2: Parameters for Scenario 3 
	Parameter
	Value

	Carrier Frequency Note1
	1800 MHz

	eNB Railway track distance
	10 meters

	Distance between eNB
	5km

	eNB height (compared to railway track)
	20m

	Note1:	800 MHz is also applied in the practical deployment, 1.8GHz is chosen as the evaluation parameters because of higher Doppler shift.



2.4. SCENARIO 4 (VDF)
●	Outdoor eNBs are installed through the railway on same frequencies as public network coverage
Table 3: Parameters for Scenario 4 
	Parameter
	Value

	Carrier Frequency Note1
	2600MHz

	eNB Railway track distance
	300m

	Distance between eNB
	3km

	eNB height
	25m

	Note1:	800,1800 and 2100MHz are also applied in the practical deployment, 2.6GHz is chosen as the evaluation parameters because of higher Doppler shift.



[bookmark: _Toc439932001]2.5 	SCENARIO SUMMARY
Among the proposed scenarios, the following scenarios were prioritized during the previous study: 
· Scenario 1 and 2d
· 1st hop of scenario 2c

Scenario 1
●	RRHs are connected to one BBU with fiber 
●	Multiple RRUs share the same cell ID
●	No repeaters instalment 
Table 4: Parameters for Scenario 1 
	Parameter
	Value

	RRH Railway track distance
	300m

	Distance between RRH
	1km; 1.5km

	Cell ISD
	2km (2RRHs connect to 1 BBU);
3km (2RRHs connect to 1 BBU)

	RRH height (compared to railway track)
	25m



Scenario 2d
●	RRHs or RAUs are deployed through fiber in tunnel environment
●	RRHs or RAUs share the same cell id
●	Repeaters are not installed on the carriage
Table 5: Parameters for Scenario 2d
	Parameter
	Value

	RRH Railway track distance
	5m

	Distance between RRH
	500m

	Cell ISD
	1km (2RRHs connect to 1 BBU);

	RRH height (compared to railway track)
	2.5m



Scenario 2c
●	Leaky cables are used to extend the signal through the tunnel environment
●	Repeaters are installed on the carriage and distribute signal inside the carriage through leaky cables.
Table 6: Parameters for Scenario 2c 
	Parameter
	Value

	Tunnel leaky cable length
	1.5km

	Slot distance of leaky cable
	Note 1

	leaky cable height (compared to railway track)
	8m

	Note 1:	select the proper distance such that the wave propagation from the slot is perpendicular to the leaky cable.



Observation 1: Based on scenario analysis from RRM and demodulation perspective the scenarios 1, 2d and the 1st hop of scenario 2c (leaky cable in tunnel environment) were selected. Consolidated information and mature analysis of these scenarios can be considered as starting point for the analysis required in the study item on LTE performance enhancement under high speed scenario approved in RAN#80.

Proposal 1: Consider the use of the scenarios 1, 2d and 1st hop of scenario 2c as the base of the analysis in the study item on LTE performance enhancement under high speed scenario approved in RAN#80  
Conclusion
In this contribution, we have presented a summary of the practical high-speed scenarios considered in the Study on performance enhancements for high speed scenario in LTE [2] The following observation has been made:

Observation 1: Based on scenario analysis from RRM and demodulation perspective the scenarios 1, 2d and the 1st hop of scenario 2c (leaky cable in tunnel environment) were selected. Consolidated information and mature analysis of these scenarios can be considered as starting point for the analysis required in the study item on LTE performance enhancement under high speed scenario approved in RAN#80.

Based on this observation, we make the following proposal:

Proposal 1: Consider the use of the scenarios 1, 2d and 1st hop of scenario 2c as the base of the analysis in the study item on LTE performance enhancement under high speed scenario approved in RAN#80.
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