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Background
During RAN4#94e-bis meeting, way forward [1] for NR Rel-16 UL TA was approved. In this contribution, we share our views about the UL timing adjustment demodulation requirements.
Discussion
Organization of HST requirements for UL TA 500kph in specs
	· Organisation of high-speed train requirement sections 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.



Firstly, two table are used for differentiating mapping type A and type B. Considering there is only 2 cases (10MHz/15kHz and 40MHz/30kHz) for one scenario for each table, a table contains all scenarios is a proper way to make the specification clearly for readers. Therefore, we propose that requirements for different scenarios captured in same table for UL TA.
Proposal 1: Requirements for different scenarios captured in same table for UL TA.
High speed support declaration
	· High speed support declaration for HST UL TA
· Option 1: If 500kph UL TA scenarios are defined, 
Declare category of supported maximum speed. This can be either 350 or 500kph (or no HST support).
If 500kph is supported and successfully tested, then 350kph does not need to be tested.
· Option 2: If 500kph UL TA scenarios are defined, 
Declare category of supported maximum speed. This can be either 350 or 500kph (or no HST support).
If 500kph is supported, both 350kph and 500kph need to be tested for compliance.
· Option 3: If 500kph UL TA scenarios are defined, 
Declare category of supported design target speed(s). This can be 350 or 500 or 350&500kph (or no HST support). 
Only the corresponding requirements are tested.



Comparing Scenario Y and Scenario Z, The only difference is the frequency of TA command. Figure 2.2-1 shows the TA trajectory for 350km/h and 500km/h for 15kHz SCS. The time interval of two adjacent TA commands is larger than 500ms. That is to say, TA command sending is infrequent. We don’t see any necessary to repeat such test twice if BS declare to support 500km/h. Therefore, we propose to skip the 350km/h cases if UE has passed the 500km/h cases for UL TA.
[image: ]
Figure 2.2-1 TA trajectory for 350km/h and 500km/h for 15kHz SCS
Proposal 2: Choose Option 1, i.e. For UL TA, declare category of supported maximum speed. This can be either 350 or 500kph (or no HST support). If 500kph is supported and successfully tested, then 350kph does not need to be tested.
Re-use of high speed support declaration for HST UL TA
	· Re-use of high speed support declaration for HST UL TA (Pending on decision on Scenario X)
· Option 1: Introduce a new declared item “Maximum supported speed”, either 350km/h or 500km/h, for HST PUSCH, HST PRACH and UL TA.
· Option 2: If UL TA and PUSCH high speed declaration possibilities match, then they should be shared between PUSCH UL TA and PUSCH HST.



For UL TA, we don’t think it is necessary to introduce a new declared item “Maximum supported speed” and current declaration of supporting speed is sufficient.
Proposal 3: No need to introduce new declared item.
New scenarios
	· New scenarios
· Option 1: Additionally, specify scenario “X”, with the following parameters: 
15KHz SCS:   A= 10us, Δω =0.04 s-1; 30KHz SCS:  A= 5us, Δω =0.08 s-1.
· Option 2: Additionally, specify scenario “X”, with the following parameters: 
15KHz SCS:   A= 10us, Δω =0.04 s-1; 30KHz SCS:  A= 5us, Δω =0.08 s-1.
With the applicability rule: 
BS can declare support for either [no HST/default/no declaration], [350kmp] or [500kmp]. If BS declare supporting of 500km/h，only scenario Z is considered. If BS declare supporting of 350km/h，only scenario Y is considered. If BS declare [no HST/default/no declaration], scenario X is considered.
· Option 3: Do not specify scenario “X”.



Fading channel with large Doppler is not the typical application scenario. We don’t see any necessary to introduce such scenario. Therefore, we propose that do not specify scenario “X”.
Proposal 4: Do not specify scenario “X”.
Additional SCS/CBW combinations
	· Additional SCS/CBW combinations
· Option 1: Add simulation assumptions for 5MHz CBW/15KHz SCS and 10Mhz CBW/30KHz SCS to simulation summary for agreed UL timing adjustment scenarios
· Option 2: No additional SCS/CBW combinations are required for UL TA requirements.



It is not necessary to introduce additional SCS/CBW except 10MHz/15kHz and 40MHz/30kHz, we do not think there is NR BS that only supports the smallest CBW of 5MHz/15kHz and 10MHz/30kHz SCS, and do not support the typical bandwidth of 10MHz/15kHz and 40MHz/30kHz.
Proposal 5: Option 2, i.e. No additional SCS/CBW combinations are required for UL TA requirements
Simulations
As per updated simulation assumption in WF [1], we provide the following updated simulation results.
Table 3-1: Ideal Simulation results for UL TA
	Case Number
	[bookmark: OLE_LINK10]Scenario
	CHBW/SCS
	PUSCH mapping type
	SNR@70% Max TP

	1
	Y
	10MHz/15kHz
	A
	5.90

	2
	Y
	10MHz/15kHz
	B
	6.10

	3
	Y
	40MHz/30kHz
	A
	6.03

	4
	Y
	40MHz/30kHz
	B
	6.25

	5
	Z
	10MHz/15kHz
	A
	6.01

	6
	Z
	10MHz/15kHz
	B
	6.22

	7
	Z
	40MHz/30kHz
	A
	6.04

	8
	Z
	40MHz/30kHz
	B
	6.26



Proposals
In this contribution, we discuss on NR UL TA performance requirements. Our observations and proposals are:
Proposal 1: Requirements for different scenarios captured in same table for UL TA.
[bookmark: _GoBack]Proposal 2: Choose Option 1, i.e. for UL TA, declare category of supported maximum speed. This can be either 350 or 500kph (or no HST support). If 500kph is supported and successfully tested, then 350kph does not need to be tested.
Proposal 3: No need to introduce new declared item.
Proposal 4: Do not specify scenario “X”.
Proposal 5: Option 2, i.e. No additional SCS/CBW combinations are required for UL TA requirements
Reference
R4-2005536, WF on Rel-16 NR HSTUL TA BS demodulation requirements, RAN4#94e-bis, ZTE
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