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Introduction
During the last RAN4#95-e meeting, some progress was made on the topic of NR Rel-16 HST BS demodulation UL requirements [1].
Remaining issues are captured in the corresponding WF [2]. The major open topics being:
· Additional scenario X.
· Manufacturer declarations w.r.t. scenario X.
· Organization of HST requirements for UL TA 500kph in specifications.
We remind that the general manufacturer declaring for UL TA were agreed along with the PUSCH declarations [2].

In this contribution we will express our views on the captured open issues and open new discussions, if necessary.
Additionally, we include the results of our various simulation campaigns directly in this Tdoc.



Discussion on open issues
Here we discuss open issues, left over from the last meeting.

UL TA additional scenario X
This discussion was relatively controversial in the last meeting [2]:
	· Additional scenario “X”
· Option 1: Specify requirements for scenario X.
· Option 2: Do not specify scenario “X”.
· No consensus, continue discussion. Companies are encourage to bring more analysis the necessity and un-necessity of introducing this test cases and make decisions in Q3 2020. 
· Scenario “X” implicit test passing
· Discuss after additional scenario “X” introduction is decided.



We previously observed that the agreed 70% relative TPUT KPI does not represent any challenge to any implementation [6]. Hence, we don’t think that much is lost by not testing the 120kph scenario. Though, we would still prefer to have the test case independent of the HST scenario, as UL TA was not actually tested in Rel-15.
UL TA is never tested outside the HST context.
RAN4 to introduce UL TA scenario X.


UL TA manufacturer declarations w.r.t. scenario X
The same observations and arguments as in the previous section are applicable.
RAN4 to introduce UL TA scenario X, which is to be tested independent of the HST support declaration.


UL TA organization of requirements for 500kph in specifications
The UL TA specification is the last remaining topic with uncertainty w.r.t. specification writing [2]:
	· Organization of HST requirements for UL TA 500kph in specifications
· Option 1: Requirements for different scenarios captured in same table.
· Option 2: Requirements for different scenarios captured in separate tables.
· Option 3: Capture the 500kph UL TA scenario in the same table as the 350kph UL TA scenario.



Ultimately only option 1 and option 3 had proponents in the last meeting [1] and both options are viable in our opinion.
However, option 1 would make the addition of further scenarios easier in the future.
Both option 1 and 3 are viable, but option 1 is slightly preferred.



Simulation results
We include our simulation results for this meeting hereunder.

Parameters
Unless otherwise stated in the following, the simulation setup follows the HST UL TA baseline as last outlined in [3] and amended with agreements in [4], and is now captured in the specification as [5]:
Table 1: UL TA HST baseline configuration
	Parameter
	Value

	Transform precoding
	Disabled

	Uplink-downlink allocation for TDD
	15 kHz SCS:
3D1S1U, S=10D:2G:2U
30 kHz SCS:
7D1S2U, S=6D:4G:4U

	Channel bandwidth
	15 kHz SCS: 10 MHz
30 kHz SCS: 40 MHz

	MCS
	16

	HARQ
	Maximum number of HARQ transmissions
	4

	
	RV sequence
	0, 2, 3, 1

	DM-RS
	DM-RS configuration type
	1

	
	DM-RS duration
	single-symbol DM-RS

	
	DM-RS position (l0)
	2

	
	Additional DM-RS position
	pos2

	
	Number of DM-RS CDM group(s) without data
	2

	
	Ratio of PUSCH EPRE to DM-RS EPRE
	-3 dB

	
	DM-RS port
	{0}

	
	DM-RS sequence generation
	NID0=0, nSCID =0 for moving UE
NID0=1, nSCID =1 for stationary UE

	Time domain resource assignment
	PUSCH mapping type
	Both A and B

	
	Allocation length
	14 

	Frequency domain resource assignment
	RB assignment
	10MHz CBW: 25 RB for each UE 40MHz CBW: 50 RB for each UE

	
	Starting PRB index
	Moving UE: 0 
Stationary UE: 25 for 10 MHz CBW, and 50 for 40 MHz CBW

	
	Frequency hopping
	Disabled

	SRS resource allocation
	Slots in which sounding RS is transmitted (Note 1)
	For FDD: slot #1 in radio frames

For TDD: 
-	last symbol in slot #3 in radio frames for 15KHz
-	last symbol in slot #7 in radio frames for 30KHz

	
	SRS resource allocation
	15 kHz SCS: 
      CSRS = 11, BSRS =0, for 40 RB
30 kHz SCS: 
      CSRS = 21, BSRS =0, for 80 RB

	Note 1. The transmission of SRS is optional. And the transmission comb and SRS periodic are configured as KTC = 2, and TSRS = 10 respectively.



The specific scenarios (X, Y, Z) are then defined as follows:
Table 2: UL TA HST baseline scenarios
	Parameter
	Scenario X
	Scenario Y
	Scenario Z

	Channel model
	Stationary UE: AWGN
Moving UE: TDLC300-400
	Stationary UE: AWGN
Moving UE: AWGN
	Stationary UE: AWGN
Moving UE: AWGN

	UE speed
	120 km/h
	350 km/h
	500 km/h

	CP length
	Normal

	A
	15 kHz: 10 s
30 kHz: 5 s
	15kHz: 10 µs
30kHz: 5 µs
	15 kHz: 10 s
30 kHz: 5 s

	Δω
	15 kHz: 0.04 s-1
30 kHz: 0.08 s-1
	15kHz: 0.13 s-1
30kHz: 0.26 s-1
	15 kHz: 0.18 s-1
30 kHz: 0.36 s-1




Scenario Z
Here are our simulation results for the newly introduced scenario Z cases:

Table 3: PUSCH UL TA, 500kph, CP-OFDM, 1T2R, Scenario Z: simulation results summary
	PUSCH transmission
	SRS transmission
	CBW
	SCS
	DMRS
	l0
	MCS
	A
	Δω
	PUSCH mapping type
	SNR (dB)

	
	
	
	
	
	
	
	
	
	
	Ideal, 70% TPUT
	

	FDD
	Disabled
	10MHz
	15KHz
	1+1+1
	2
	16
	16us
	0.18s-1
	Type A
	5.70
	

	
	
	10MHz
	15KHz
	1+1+1
	0
	16
	16us
	0.18s-1
	Type B
	5.69
	

	
	Disabled
	40MHz
	30KHz
	1+1+1
	2
	16
	5us
	0.36s-1
	Type A
	5.67
	

	
	
	40MHz
	30KHz
	1+1+1
	0
	16
	5us
	0.36s-1
	Type B
	5.67
	





Conclusion
In this contribution we have provided our views on various open UL TA HST issues. In particular, the addition of scenario X and corresponding additional manufacturer declarations, as well as, the specification organization.
We have made the following observations and proposals:

UL TA additional scenario X
1. UL TA is never tested outside the HST context.
1. RAN4 to introduce UL TA scenario X.

UL TA manufacturer declarations w.r.t. scenario X
RAN4 to introduce UL TA scenario X, which is to be tested independent of the HST support declaration.

UL TA organization of requirements for 500kph in specifications
Both option 1 and 3 are viable, but option 1 is slightly preferred.
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