

	
3GPP TSG-RAN WG4 Meeting #92	R4-1908852
Ljubljana, SI, 26th– 30th Aug, 2019

	CR-Form-v12.0

	CHANGE REQUEST

	

	
	36.104
	CR
	[bookmark: _GoBack]4873
	rev
	<Rev#>
	Current version:
	16.2.0
	

	

	For HELP on using this form: comprehensive instructions can be found at 
http://www.3gpp.org/Change-Requests.

	



	Proposed change affects:
	UICC apps
	
	ME
	
	Radio Access Network
	X
	Core Network
	



	

	Title:	
	CR to 36.104 on LTE HST PUSCH conditions

	
	

	Source to WG:
	Ericsson

	Source to TSG:
	R4

	
	

	Work item code:
	LTE_high_speed_enh2-Perf
	
	Date:
	2019-08-26

	
	
	
	
	

	Category:
	B
	
	Release:
	Rel-16

	
	Use one of the following categories:
F  (correction)
A  (mirror corresponding to a change in an earlier release)
B  (addition of feature), 
C  (functional modification of feature)
D  (editorial modification)
Detailed explanations of the above categories can
be found in 3GPP TR 21.900.
	Use one of the following releases:
Rel-8	(Release 8)
Rel-9	(Release 9)
Rel-10	(Release 10)
Rel-11	(Release 11)
Rel-12	(Release 12)
Rel-13	(Release 13)
Rel-14	(Release 14)
Rel-15	(Release 15)
Rel-16	(Release 16)

	
	

	Reason for change:
	In this CR, we propose to define PUSCH requirement for HST LTE in TS 36.104

	
	

	Summary of change:
	Definition of PUSCH requirements, including Doppler shift for HST LTE in TS 36.104

	
	

	Consequences if not approved:
	LTE HST would lack of PUSCH parameters

	
	

	Clauses affected:
	

	
	

	
	Y
	N
	
	

	Other specs
	
	X
	 Other core specifications	
	TS/TR ... CR ... 

	affected:
	
	X
	 Test specifications
	TS/TR ... CR ...

	(show related CRs)
	
	X
	 O&M Specifications
	TS/TR ... CR ... 

	
	

	Other comments:
	

	
	

	This CR's revision history:
	




------------------------------ Start of section ------------------------------

[bookmark: _Toc13079091]B.3	High speed train condition
High speed train conditions are as follows:
Scenario 1: Open space
Scenario 3: Tunnel for multi-antennas
For both cases, uni-directional or bi-directional deployment can be considered. 
The high speed train conditions for the test of the baseband performance are two non-fading propagation channels in both scenarios. For BS with Rx diversity defined in scenario 1, the Doppler shift variation is the same between antennas.
Doppler shift for both scenarios is given by:

		(B.3.1)



where  is the Doppler shift and  is the maximum Doppler frequency. The cosine of angle is given by:


	, 	(B.3.2)	


,                            (B.3.3)


,                            (B.3.4)





where  is the initial distance of the train from BS, and  is BS-Railway track distance, both in meters;  is the velocity of the train in m/s,  is time in seconds.
Doppler shift and cosine angle is given by equation B.3.1 and B.3.2-B.3.4 respectively, where the required input parameters listed in table B.3-1 and the resulting Doppler shift shown in Figure B.3-1 and B.3-2 are applied for all frequency bands in Bi-directional deployment.
Table B.3-1: Parameters for high speed train conditions (Bi-directional deployment)
	 Parameter
	Value

	
	Scenario 1
	Scenario 3

	

	1000 m
	300 m

	

	50 m
	2 m

	

	350 500 km/h
	300 500 km/h

	

	1340 1944 Hz
	1150 1944 Hz



NOTE1:	Parameters for HST conditions in table B.3-1 including  and Doppler shift trajectories presented on figures B.3-1 and B.3-2 were derived from Band1 and are applied for performance verification in all frequency bands for Bi-directional deployment.

[image: ][image: ]
Figure B.3-1: Doppler shift trajectory for scenario 1

[image: ][image: ]
Figure B.3-2: Doppler shift trajectory for scenario 3

Table B.3-2: Parameters for high speed train conditions (Uni-directional deployment)
	 Parameter
	Value

	
	Scenario 1
	Scenario 3

	

	1000 m
	300 m

	

	50 m
	2 m

	

	500 km/h
	500 km/h

	

	[TBD) Hz
	[TBD] Hz



NOTE1:	Parameters for HST conditions in table B.3-2 including  and Doppler shift were derived from Band1 and are applied for performance verification in all frequency bands for Uni-directional deployment.
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