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1 Introduction
In the RAN4 #74 meeting according to the inputs from operators and companies, a way forward on high speed scenarios was agreed [R4-151094]. The four scenarios captured in the WF could be used as baseline scenarios for the study of Objective 2 in the study item. 
In order to facilitate the further work on identifying the new high speed train scenarios, we would like to trigger an email discussion. The purposes of email discussion are as follows:

· Provide detailed deployment description and provide one set of most representative parameters for each scenario to facilitate the future evaluations;
· Encourage the interested companies to share the field data in order to identify the issues.
Regarding the first one, on the one hand in order to fully understand the four scenarios the more detailed scenario descriptions are encouraged to be provided. On the other hand since in the agreed way forward there are still a number of optional values or a range for parameters which would lead to too many combinations to evaluate, e.g., in Scenario 1 the value for Distance between RRH is 1~1.5km, we would like to conduct down-selection and provide one set of most representative parameters for each scenario to start with. For the second purpose, according to online and offline discussion, companies are encouraged to provide the field data to help the group studying the channel model and identifying the issues.
In Section 2.1, we provide the scenario description and parameter tables for each scenario, and companies are encouraged to provide their views. And we would like to conclude one set of parameters for each scenario according to majority views.
In Section 2.2, we would like to provide a table such that companies could provide their field data and the views on the issues for each scenario.
2 Discussion
2.1 Description and Parameters for high speed train scenarios
2.1.1 Scenario 1
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 installment 
In Table 2.1.1 we would like to collect companies’ view on the parameters for Scenario 1. And based on the feedback we hope that we can converge on the limited number of set of parameters.
Table 2.1.1-1: Parameters for Scenario 1 (proposed by Huawei)
	Parameter 
	Value 

	Carrier FrequencyNote1 
	2.6GHz 

	RRH Railway track distance 
	300m 

	Distance between RRH 
	1km 

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

	RRH height (compared to railway track) 
	25m 


Table 2.1.1-2: Parameters for Scenario 1 (proposed by CMCC)

	Parameter 
	Value 

	Carrier FrequencyNote1 
	2.6GHz

	RRH Railway track distance 
	Closest: 50m, farthest: 300m

	Distance between RRH 
	1km

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

Minimum: 2km (2 RRHs connect to 1 BBU)

	RRH height (compared to railway track) 
	Lowest position: 15m


Table 2.1.1-3: Parameters for Scenario 1 (proposed by ChinaUnicom)

	Parameter 
	Value 

	Carrier FrequencyNote1 
	1800MHz & 2100MHz

	RRH Railway track distance 
	Maximum: 600m

Minimum: 100m

	Distance between RRH 
	Maximum: 2km

Minimum: 1km

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

Minimum: 2km (2 RRHs connect to 1 BBU)

	RRH height (compared to railway track) 
	30m


2.1.2 Scenario 2
Based on the agreed way forward [R4-151094], Scenario2 is tunnel environment. We summarize scenario 2 descriptions as following. The more detailed information of these scenarios and comments are highly welcomed by operators and interested companies. Moreover in Table 2.1.2, we would like to collect companies’ view on the parameters for Scenario 2. Based on the feedback we hope that we can converge on the limited number of set of parameters.

· Description of scenario 2 proposed by Huawei

· Scenario2a: 

· RRHs or RAUs is 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

Scenario 2b:

· RRHs or RAUs is deployed through fiber in tunnel environment 
· RRHs or RAUs share the different cell id

· Repeaters are installed on the carriage and distribute signal inside the carriage

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
· Parameters of scenario 2 proposed by Huawei

Table 2.1.2-1: Parameters for Scenario 2 (proposed by Huawei)
	Parameter 
	Value 

	Carrier Frequency Note1 
	2.1GHz 

	RRH Railway track distance 
	9 meters 

	Distance between RRH 
	3km 

	RRH height (compared to railway track) 
	8m 

	Note1:800 and1800MHz are also applied in the practical deployment, 2.1GHz is chosen as the evaluation parameters because of higher Doppler shift.


· Description of scenario 2 proposed by TelecomItalia
· Scenario2a: 

· RRHs or RAUs is 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:

· RRHs or RAUs is deployed through fiber in tunnel environment 
· RRHs or RAUs share the different cell id

· Repeaters are installed on the carriage and distribute signal inside the carriage through leaky cables.
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.
· Parameters of scenario 2 proposed by TelecomItalia
Table 2.1.2-1: Parameters for Scenario 2 (proposed by Huawei)
	Parameter 
	Value 

	Carrier Frequency Note1 
	2.1GHz 


	RRH Railway track distance 
	9 meters 


	Distance between RRH 
	3km 

	Leaky cable length (in case they are used in the tunnel instead of RRH)
	1.5km

	RRH or leaky cable height (compared to railway track) 
	8m 

	Note1:800 and1800MHz are also applied in the practical deployment, 2.1GHz is chosen as the evaluation parameters because of higher Doppler shift.


· Description of scenario 2 proposed by NTT DOCOMO
· Scenario2d: 

· RRHs or RAUs is deployed through fiber in tunnel environment
· RRHs or RAUs share the same cell id

· Repeaters are not installed on the carriage

· Scenario 2e:

· RRHs or RAUs is deployed through fiber in tunnel environment 
· RRHs or RAUs share the different cell id

· Repeaters are not installed on the carriage

· Parameters of scenario 2 proposed by NTT DOCOMO
Table 2.1.2-2: Parameters for Scenario 2 (proposed by NTT DOCOMO)
	Parameter 
	Value 

	Carrier Frequency 
	1800MHz and 2100MHz


	RRH Railway track distance 
	closest: 1m, farthest: 9m


	Distance between RRH 
	500m

	RRH height (compared to railway track) 
	lowest position: 2.5m



· Description of scenario 2 proposed by ITRI
· Scenario2
· RRHs or RAUs is 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

· Parameters of scenario 2 proposed by ITRI
Table 2.1.2-2: Parameters for Scenario 2 (proposed by ITRI)

	Parameter 
	Value 

	Carrier Frequency 
	2.6G Hz

	RRH Railway track distance 
	4~5m

	Distance between RRH 
	3km

	Distance between RRU/RAU (inside tunnel)
	1km 

	RRH height (compared to railway track) 
	4~5m


· Parameters of scenario 2 proposed by China Unicom
Table 2.1.2-2: Parameters for Scenario 2 (proposed by China Unicom)
	Parameter 
	Value 

	Carrier Frequency 
	1800MHz & 2100MHz

	Leaky cable Railway track distance 
	9m

	Distance between line amplifier 
	500m

	Leaky cable length (in case they are used in the tunnel instead of RRH) 
	3km

	Leaky cable height (compared to railway track) 
	2m


2.1.3 Scenario 3
The original description of scenario3 in [R4-151094] is
· In a portion of the high speed outdoor coverage,  eNB 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.
In Table 2.1.3 we would like to collect companies’ view on the parameters for Scenario 3. Based on the feedback we hope that we can converge on the limited number of set of parameters.

Table 2.1.3-1: Parameters for Scenario 3 (proposed by Huawei)
	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.


Table 2.1.3-2: Parameters for Scenario 3 (proposed by xxx)
	Parameter 
	Value 

	Carrier Frequency
	xxx

	eNB Railway track distance 
	xxx

	Distance between eNB 
	xxx

	eNB height (compared to railway track) 
	xxx


2.1.4 Scenario 4
The original description of scenario4 in [R4-151094] is
· Outdoor eNB installed through the railway on same frequencies as public network coverage
In Table 2.1.4 we would like to collect companies’ view on the parameters for Scenario 4. Based on the feedback we hope that we can converge on the limited number of set of parameters.

Table 2.1.4-1: Parameters for Scenario 4 (proposed by Huawei)
	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.


Table 2.1.4-2: Parameters for Scenario 4 (proposed by xxx)
	Parameter 
	Value 

	Carrier Frequency
	xxx

	eNB Railway track distance 
	xxx

	Distance between eNB 
	xxx

	eNB height (compared to railway track) 
	xxx


2.2
Field data and issues
Field data is expected from operators and interested companies to order to identify the issues/bottlenecks in the realistic testing.
	Company 
	Field data
	Potential issues/bottlenecks

	
	
	

	
	
	

	
	
	


3 Summary
· Scenario 1(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 installment 
Table 3.1: Parameters for Scenario 1 

	Parameter 
	Value 

	Carrier FrequencyNote1 
	2.6GHz 

	RRH Railway track distance 
	300m 

	Distance between RRH 
	1.5km 

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

	RRH height (compared to railway track) 
	25m 


· Scenario 2

· Scenario2a (TelecomItalia): 

· RRHs or RAUs is 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 is deployed through fiber in tunnel environment 
· RRHs or RAUs share the 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 is 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 is 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 is 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
· Scenario 3(TelecomItalia)
· In a portion of the high speed outdoor coverage,  eNB 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 3.2: 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.


· Scenario 4 (VDF)
· Outdoor eNB installed through the railway on same frequencies as public network coverage
Table 3.3: 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.


Scenario Summary
	Network→UE scenario (one hop)

	Scenarios Numb
	Scenario description
	Comments

	1
	Open space SFN model
	

	2d
	In tunnel: RRH_with same id- UE 
	

	2e
	In tunnel: RRH_with different id- UE 
	Reuse the existing channel model for high speed train Scenario 3 in TS36.104: Tunnel for multi-antennas

	2f
	In tunnel: RRH_with same id- CPE 
	

	2g
	In tunnel: Leaky cable- UE
	Reuse the existing channel model for high speed train Scenario 2 in TS25.104: Tunnel with leaky cable

	4
	Open space eNB-UE
	Reuse the existing channel mdoel for high speed train Scenario 1 in TS36.104: Open space

	Network → repeater→UE scenario (2 hops)

	Scenarios Numb
	1st hop
	2nd hop
	Comments

	2a
	In tunnel: RRH_with same id- RP
	RP -UE_with leaky cable
	

	2b
	In tunnel: RRH_with different id- RP
	RP -UE_with leaky cable
	Channel model for 1st hop: Reuse the existing channel for high speed train “Scenario 3 in TS36.104: Tunnel for multi-antennas”
Channel for 2nd hop: FFS

	2c
	In tunnel: Leaky cable- RP
	RP -UE_with leaky cable
	

	3
	Open space eNB- RP
	RP -UE_with leaky cable
	Channel model for 1st hop: Reuse the existing channel model for high speed train “Scenario 1 in TS36.104: Open space”
Channel model for 2nd hop: FFS


For scenario 2e, the high speed condition has been discussed and could reuse channel model for the Scenario 3: Tunnel for multi-antennas specified in TS 36.104 B.3. Similar scenario 2g and scenario 4 could reuse the channel model of Scenario 2: Tunnel with leaky cable specified in TS 25.104 B.4A and Scenario 1: Open space specified in TS 36.104 B.3 respectively. 

Proposal1: For scenario 2e, 2g and 4, the legacy channel model specified in TS36.104 and TS 25.104 can be applied.
According to the parameters provided by interested companies, we try to provide one set of most representative parameters for each scenario are listed in table 3.4 and the maximum Doppler shift is conducted for 2.6GHz.
Table 3.4: Parameters for high speed train conditions

	 Parameter
	Value

	
	Scenario 2e
	Scenario 2g
	Scenario 4
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Proposal 2: The parameters for scenario 2e, 2g and 4 are suggested in Table 3.4. 
In the past discussion on tunnel for multi-antenna scenario, the channel model resembles with open space scenario with different deployment parameters. The reflectors and dispersions in tunnel environment are not taken into account. So in order to simplify the channel model, we suggest that in the first stage the channel model for scenario 2d (RRHs share the same cell id in tunnel environment) could reuse the open space SFN scenario without considering reflectors and dispersion. The parameters for open space SFN and tunnel SFN scenario are different.
The purpose of installment of repeater or CPE on the rooftop of train is to compensate the path loss. In general, CPE uses the commercial chipset, so the verification on CPE performance could be regarded as that on UE. In our understanding the small scale channel model from RRH to repeater/CPE is the same as that of UE. So from small scale channel model perspective, the channel for “RRH_with same id- UE”, “RRH_with same id- CPE” and “RRH_with same id- RP” in tunnel are the same. 

Proposal 3: The channel modeling for scenario1, 2d, 2f and 1st hop of 2a are the same.
Similarly the channel model for scenario 4 and 1st of scenario 3 are the same.

Proposal 4: The channel modeling for scenario 4 and 1st hop of scenario 3 are the same.
Taking scenario 2c as an example, there are 2 hop links. One hop is from leaky cable to repeater and the second hop is from repeater to UE with leaky cable. Actually the channel characteristics of the two hops are different from the exiting leaky cable scenario specified in in TS 25.104. In Rel-7, Tunnel with leaky cable was discussed during 2006- 2007. The scenario is regarded as Rician fading channel with one tap where Rician factor, K=10 is defined as the ratio between the dominant signal power and the variant of the other weaker signals. The deployment is that leaky cables are installed in the tunnel and UE is inside the train. The signal radiated from leaky cable is visible through train windows, and the reflections from the tunnel walls are quite weak compared with the direct path since the panetraion loss of signal with grazing incidence angle will be very high. So the Rician distributuion here is appropriated.

For scenario 2c, for outside train, the first leaky cable are installed in tunnel, and repeater is installed on the rooftop of the train. For inside the train, the second leaky cable are installed in the train to distribute the signal transmited from repeater. In this environment, leaky cable radiates dirrectly to Reapter / UE, so the no main component in the received signals. So the Rician channel is not appropriated. The channel models for leaky cable to repeater outside carriage and the leaky cable to UE inside carriage need further study.
Consequently excluding the legacy channel model for high speed train, there are 3 new channel models need to be researched.

· SFN model (RRH sharing the same cell id to UE) 
· Leaky cable outside carriage to Repeater in tunnel scenario

· Leaky cable inside carriage to UE in tunnel scenario

Proposal 5: Three new channel models are abstracted from the high speed scenarios, that are SFN scenario, leaky cable outside carriage to Repeater and Leaky cable inside carriage to UE in tunnel scenario.
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�We are ok to consider the higher frequency among the suggested ones


�This is more applicable outdoor. In tunnel the RRH or leaky cables are installed in the top of the tunnel along the railway


�We are ok to consider the higher frequency among the suggested ones.


�


In tunnel scenario, in addition to the case where antennas are deployed on the top of the tunnel, antennas can be deployed on the wall of a tunnel. In this case, the distance between the antenna and the closest railway track to the antenna can be about 1m and the distance between the antenna and the second closest railway track to the antenna can be about 9m and RRH height can be about 2.5m.


But an important parameter for studying performance is the distance between the antenna and UE/Repeater. So we are ok to consider the deployment where the antennas are deployed on the top of the tunnel along the railway for performance evaluation and we are ok to consider RRH height is 6m based on the agreed way forward.


�same comment in RRH Railway track distance
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