Page 1

3GPP TSG-RAN WG4 Meeting #92bis	R4-1912447
Chongqing, China, 14th– 18th October 2019
	
Agenda item:	7.13.4.1	PUSCH demodulation requirements	
	[LTE_high_speed_enh2-Perf]
Source: 		NTT DOCOMO, INC.
Title: 	Views on PUSCH and PRACH for LTE HST enhancement
Document for:	Approval
1.	Introduction
In RAN4 #92, WF on BS demodulation for high speed in Rel.16 was approved [1]. In this contribution, we discuss on open issues for PUSCH performance requirements under enhanced HST conditions and provide preferences. 
2.	Discussion
2.1	PUSCH
2.1.1	HST scenario
In RAN4 #92, it was agreed to introduce both open space and tunnel scenarios as enhanced HST scenarios, and the following table was implemented in TS.36.104.  The parameters of Ds, Dmin and v have been already agreed, but fd has not yet been agreed.
Table B.3-2: Parameters for high speed train conditions for UE velocity up to 500km/h
	 Parameter
	Value

	
	Scenario 1-LTE500
	Scenario 3-LTE500

	
	1000 m
	300 m

	
	50 m
	2 m

	
	500 km/h
	500 km/h

	
	TBD
	TBD



According to WF [1], candidate values for the maximum Doppler shift are as follows: 
1944 Hz, 1894 Hz, 1844 Hz, 1794 Hz, 1744 Hz, 1694 Hz.
Table 1 shows UE velocity based on Band 1 (2.1GHz) and calculated from candidate maximum Doppler shift assumptions. To support band 1 which is same assumption as Rel.8 HST, the 1944 Hz Doppler shift shall be used.
Table 1: UE velocity corresponding to maximum Doppler shift at Band 1
	Maximum Doppler Shift
	UE velocity

	
	@Band 1 (2.1GHz)

	1944Hz
	500km/h

	1894Hz
	486km/h

	1844Hz
	473km/h

	1794Hz
	460km/h

	1774Hz
	455km/h

	1694Hz
	435km/h



According simulation results provided by different companies in the last meeting [2-4], it is majority view that the 1944Hz maximum Doppler shift is feasible in both open space and tunnel scenarios. Therefore, we can conclude to adopt 1944Hz as the maximum Doppler shift for enhanced HST BS performance requirement in Rel.16.
Proposal 1: Agree to adopt the maximum Doppler shift 1944Hz for both BS enhanced HST open space and tunnel scenarios.
2.1.2	Test coverage
In TS 36.104, the test coverage of PUSCH requirements for HST is summarized as the follows.
Table 2: Summary of the test coverage on existing PUSCH requirements for HST
	Parameters
	Value

	
	Scenario 1 (Open space)
	Scenario 3 (Tunnel)

	CBW
	1.4/3/5/10/15/20 MHz
	1.4/3/5/10/15/20 MHz

	CP
	Normal
	Normal

	FRC
	A.3-2 to A.3-7 (QPSK)
	A.3-2 to A.3-7 (QPSK)

	Antenna configuration 
	1Tx2Rx
	1Tx1Rx

	Test metric
	70%ile of the max. throughput
30%ile of the max. throughput
	70%ile of the max. throughput
30%ile of the max. throughput



As described in previous section, the same Ds and Dmin as existing HST were agreed in the last meeting. Basically, deployment scenarios for enhanced HST are quite similar to the existing HST except for the UE velocity and maximum Doppler shift assumptions, and the actual deployment is expected to deploy the same number of antennas and other conditions. Thus, the same test coverage can be considered and should be introduced.
Proposal 2: Define enhanced HST test cases with the same test coverage as Rel.8 LTE HST requirements.
Table 8.2.3.1-1 Minimum requirements of PUSCH for high speed train
	Channel Bandwidth [MHz]
	Cyclic prefix
	FRC
(Annex A)
	Number of TX antennas
	Number of RX antennas
	Propagation conditions and correlation matrix (Annex B)
	Fraction of maximum throughput
	SNR
[dB]

	1.4
	Normal
	A3-2
	1
	1
	HST Scenario 3
	30%
	-1.5

	
	
	
	
	
	
	70%
	1.9

	
	
	
	
	
	HST Scenario 3-LTE500
	30%
	TBD

	
	
	
	
	
	
	70%
	TBD

	
	
	
	
	2
	HST Scenario 1 Low
	30%
	-3.9

	
	
	
	
	
	
	70%
	-0.6

	
	
	
	
	
	HST Scenario 1-LTE500 Low
	30%
	TBD

	
	
	
	
	
	
	70%
	TBD

	3
	Normal
	A3-3
	
	1
	HST Scenario 3
	30%
	-2.1

	
	
	
	
	
	
	70%
	1.6

	
	
	
	
	
	HST Scenario 3-LTE500
	30%
	TBD

	
	
	
	
	
	
	70%
	TBD

	
	
	
	
	2
	HST Scenario 1 Low
	30%
	-4.5

	
	
	
	
	
	
	70%
	-1.0

	
	
	
	
	
	HST Scenario 1-LTE500 Low
	30%
	TBD

	
	
	
	
	
	
	70%
	TBD

	5
	Normal
	A3-4
	
	1
	HST Scenario 3
	30%
	-2.6

	
	
	
	
	
	
	70%
	1.3

	
	
	
	
	
	HST Scenario 3-LTE500
	30%
	TBD

	
	
	
	
	
	
	70%
	TBD

	
	
	
	
	2
	HST Scenario 1 Low
	30%
	-5.1

	
	
	
	
	
	
	70%
	-1.4

	
	
	
	
	
	HST Scenario 1-LTE500 Low
	30%
	TBD

	
	
	
	
	
	
	70%
	TBD

	10
	Normal
	A3-5
	
	1
	HST Scenario 3
	30%
	-2.7

	
	
	
	
	
	
	70%
	1.2

	
	
	
	
	
	HST Scenario 3-LTE500
	30%
	TBD

	
	
	
	
	
	
	70%
	TBD

	
	
	
	
	2
	HST Scenario 1 Low
	30%
	-5.4

	
	
	
	
	
	
	70%
	-1.5

	
	
	
	
	
	HST Scenario 1-LTE500 Low
	30%
	TBD

	
	
	
	
	
	
	70%
	TBD

	15
	Normal
	A3-6
	
	1
	HST Scenario 3
	30%
	-2.7

	
	
	
	
	
	
	70%
	1.2

	
	
	
	
	
	HST Scenario 3-LTE500
	30%
	TBD

	
	
	
	
	
	
	70%
	TBD

	
	
	
	
	2
	HST Scenario 1 Low
	30%
	-5.2

	
	
	
	
	
	
	70%
	-1.4

	
	
	
	
	
	HST Scenario 1-LTE500 Low
	30%
	TBD

	
	
	
	
	
	
	70%
	TBD

	20
	Normal
	A3-7
	
	1
	HST Scenario 3
	30%
	-2.7

	
	
	
	
	
	
	70%
	1.2

	
	
	
	
	
	HST Scenario 3-LTE500
	30%
	TBD

	
	
	
	
	
	
	70%
	TBD

	
	
	
	
	2
	HST Scenario 1 Low
	30%
	-5.3

	
	
	
	
	
	
	70%
	-1.4

	
	
	
	
	
	HST Scenario 1-LTE500 Low
	30%
	TBD

	
	
	
	
	
	
	70%
	TBD



The simulation assumptions for PUSCH HST requirements are summarized in table 3.
Table 3: Simulation assumptions for PUSCH HST requirements

	Parameters
	Value

	
	Scenario 1 (Open space)
	Scenario 3 (Tunnel)

	CBW
	1.4/3/5/10/15/20 MHz
	1.4/3/5/10/15/20 MHz

	CP
	Normal
	Normal

	FRC
	A.3-2 to A.3-7 (QPSK)
	A.3-2 to A.3-7 (QPSK)

	Antenna configuration 
	1Tx2Rx
	1Tx1Rx

	Reference receiver
	MRC
	MRC

	Noise estimation
	Practical
	Practical

	Time and frequency track
	Practical
	Practical

	Test metric
	70%ile of the max. throughput
30%ile of the max. throughput
	70%ile of the max. throughput
30%ile of the max. throughput



2.1.3	Applicability
In Rel.8 HST, the requirement has been defined as optional and do not apply to Local area BS and Home BS.
Sec. 8.2.3, TS 36.104
The performance requirement of PUSCH for high speed train is determined by a minimum required throughput for a given SNR. The required throughput is expressed as a fraction of maximum throughput for the FRCs listed in Annex A. The performance requirements assume HARQ retransmissions. The performance requirements for high speed train are optional.
This requirement shall not be applied to Local Area BS and Home BS.
The same approach as the existing HST can be considered, so the PUSCH requirement for enhanced HST is also optional and shall not be applied to Local Area BS and Home BS.
Proposal 3: The performance requirements for Rel.16 enhanced HST is optional and do not apply to Local Area BS and Home BS. 
2.2	PRACH
2.2.1	Restricted set type B
In WF [1], it was agreed to specify new test case if larger maximum Doppler shift than 1875Hz is adopted for HST.
WF on PRACH restricted set type B
· Agreement: 
· If we adopt maximum Doppler shift more than 1875Hz for PUSCH HST, the new test case with frequency offset equivalent to or more the maximum Doppler shift value to be adopted will be introduced.
· Simulation assumption for alignment
· Channel model: AWGN
· Antenna configuration: 1x2
· Frequency offset:
· 1944 Hz
· 1894 Hz
· Other assumptions are same as existing PRACH restricted set type B requirement
In current specification, there are PRACH test cases with frequency offset up to 1875 Hz for restricted set type B. If higher maximum Doppler shift value than 1875 Hz for HST scenarios, the existing test cases are not enough to ensure the performance under enhanced HST condition. Therefore, the new test cases shall be added to PRACH requirements for high-speed mode restricted set type B.
Proposal 4: Introduce new test cases with frequency offset = 1944Hz for PRACH restricted set type B.
Table 8.4.2.1-5 PRACH missed detection requirements for High speed Mode restricted set type B
	Number of TX antennas
	Number of RX antennas
	Propagation conditions and
correlation matrix (Annex B)
	Frequency offset
	SNR [dB]

	
	
	
	
	Burst format 0
	Burst format 1
	Burst format 2
	Burst format 3

	1
	2
	AWGN
	0
	-14.5
	-14.1
	-16.7
	-16.8

	
	
	AWGN
	625
	-12.0
	-11.7
	-13.9
	-13.9

	
	
	ETU 70 Low
	270 Hz
	-7.3
	-6.9
	-9.1
	-9.2

	
	
	AWGN
	1875 Hz
	-11.8
	-11.4
	-13.8
	-14.0

	
	
	AWGN
	1944 Hz
	TBD
	TBD
	TBD
	TBD

	
	4
	AWGN
	0
	-17.1
	-16.6
	-19.1
	-19.1

	
	
	AWGN
	625
	-14.4
	-14.1
	-16.1
	-16.2

	
	
	ETU 70 Low
	270 Hz
	-11.8
	-11.3
	-13.5
	-13.4

	
	
	AWGN
	1875 Hz
	-14.2
	-13.8
	-15.9
	-16.3

	
	
	AWGN
	1944 Hz
	TBD
	TBD
	TBD
	TBD

	
	8
	AWGN
	0
	-19.6
	-19.1
	-21.2
	-21.2

	
	
	AWGN
	625
	-16.4
	-16.3
	-18.1
	-18.2

	
	
	ETU 70 Low
	270 Hz
	-15.3
	-15.1
	-17.1
	-17.5

	
	
	AWGN
	1875 Hz
	-16.3
	-16.0
	-18.0
	-18.4

	
	
	AWGN
	1944 Hz
	TBD
	TBD
	TBD
	TBD



3.	Conclusion
In this contribution, we provide our views on BS demodulation requirements for LTE high speed in Rel.16. The following proposals are obtained.
For PUSCH:
Proposal 1: Agree to adopt the maximum Doppler shift 1944Hz for both BS enhanced HST open space and tunnel scenarios.
Proposal 2: Define enhanced HST test cases with the same test coverage as Rel.8 LTE HST requirements.
Proposal 3: The performance requirements for Rel.16 enhanced HST is optional and do not apply to Local Area BS and Home BS. 
[bookmark: _GoBack]For PRACH:
Proposal 4: Introduce new test cases with frequency offset = 1944Hz for PRACH restricted set type B.
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