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1. Introduction
In RAN4 #94bis-e, WF for NR PUSCH UL timing adjustment (TA) was approved [1]. 
In this contribution, we provide views on PUSCH requirements and parameters for UL TA.
2. Discussion
2.1	Organization of HST requirements for UL TA 500kph in specs
In RAN4#94bis-e, the following options were agreed in the WF [1]:
	RAN4 #94bis-e [1]
· 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.



We could accept both Option 1 and Option 2. Option 1 can simplify the specification and there might not be concern since the most of configurations are the same between 350km/h and 500km/h. While Option 2 is similar approach as NR PUSCH HST and can align the organization of the requirements between PUSCH HST and PUSCH UL TA. RAN4 should make decision based on pros and cons for each options.
Proposal 1: RAN4 adopts Option 1 or 2 based on pros and cons consideration.
2.2	Declaration
In RAN4#94bis-e, the following options were agreed in the WF [1]:
	RAN4 #94bis-e [1]
· 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.
· 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.



In our view, the declaration for PUSCH UL TA can be shared with PUSCH HST, since the Scenario Y and Z are based on HST conditions. As proposed in another contribution for PUSCH HST [4], the HST requirements should be tested depending on target velocity category-based declaration. Thus, we prefer to declare category of supported design target speed for HST UL TA and to share the declaration with PUSCH HST.
Proposal 1: Allow to declare category of supported design target speed(s) from “no HST”, “HST for 350km/h”, “HST for 500km/h” or “HST for both 350km/h and 500km/h” and introduce the following declaration:
	Declaration identifier
	Declaration
	Description
	Applicability

	
	
	
	BS type 1-C
	BS type 1-H
	BS type 1-O

	D.1xx
	PUSCH for HST
	Declaration of the supported HST scenarios: no HST, HST for 350km/h, HST for 500km/h or HST for both 350km/h and 500km/h.
	x
	x
	x



2.3	Scenario X for UL timing adjustment
It was agreed to define Scenario Y and Z in RAN4 #92bis and #94bis-e [1, 2], respectively. However, it is still under discussion whether to define Scenario X, as the follows:
	RAN4 #92bis [2]
· Scenario for requirements
· Scenario Y
· Other scenarios can be discussed after March.

RAN4 #93 [3]
· Scenario Y
· 15kHz SCS
· A  = 10us, Δω = 0.13s – 1
· 30kHz SCS 
· A  = 5us, Δω = 0.26s – 1
· Note: Scenario X and Z also need to be scaled for 30kHz SCS if Scenario X and Z are agreed after March discussion

RAN4 #94bis-e [1]
· New scenarios
· Specify the 500kph UL TA scenario “Z”, with the following parameters:
Channel model: Stationary UE: AWGN, Moving UE: AWGN. UE speed: 500 km/h. A: 15 kHz: 10 us, 30 kHz: 5 us, delta_omega: 15 kHz: 0.18 s-1, 30 kHz: 0.36 s-1.
· 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”.
· High speed support declaration and applicability for 120kph HST UL TA (Pending on decision on Scenario X)
· Option 1: If performance requirement for scenario X is defined, the corresponding performance requirements should be tested when BS declares to support scenario X.
· Option 2: BS can declare support for either [no HST/default/no declaration], [350kmp] or [500kmp]. If BS declare [no HST/default/no declaration], scenario X is considered. 
· Option 3: No declaration for scenario X is needed. (Same approach as LTE).



In LTE, moving propagation conditions were defined in Annex B.3 in TS36.104 as below:
Table B.4-1: Parameters for UL timing adjustment
	Parameter
	Scenario 1
	Scenario 2

	Channel model
	Stationary UE: AWGN
Moving UE: ETU200
	AWGN

	UE speed
	120 km/h
	350 km/h

	CP length
	Normal
	Normal

	A
	10 s
	10 s

	
	0.04 s-1
	0.13 s-1



One is under multipath fading condition with high Doppler frequency (UE speed is 120km/h) and the other is static condition with very high speed (UE speed is 350km/h). For NR, we have already have requirements under scenario Y. However, this scenario assumes static channel and does not consider fading channel. In the real deployment scenario, not only HST users (i.e., 350km/h or 500km/h) but also normal speed users under multi-path fading conditions (e.g., UE speed is 120km/h) will be connected to the HST cell. If only static channel is defined, the UL TA performance under multi-path fading channel cannot be verified in the tests. In order to verify the performance of BS that supports HST, we need both HST scenarios with very high speed (i.e., 350km/h and 500km/h) and multi-path fading scenarios with high speed (i.e., 120km/h). Therefore, we propose to introduce scenario X for NR UL TA requirements.
Regarding applicability rule for UL TA, in LTE, it is explicitly described that the performance requirements for high speed train (i.e., requirements for Scenario 2) are optional, while there is no description about the applicability for the performance requirements for multi-path fading scenario (i.e., requirements for Scenario 1). In our understanding, which means that the requirement for Scenario 1 is not optional. For NR, the same approach as LTE should be adopted. Hence, no applicability rule and new declaration is needed for Scenario X. 
Proposal 3: RAN4 introduces UL timing adjustment requirements under scenario X without any applicability rules (Option 1).
Proposal 4: No declaration for Scenario X is needed (Option 3).

2.4	Channel bandwidth
In RAN4 #94bis-e, the following options were agreed in the WF [1]: 
	RAN4 #94bis-e
· 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.



For PUSCH HST, it was agreed to keep agreement made in RAN4 #92bis in the last meeting. (i.e., will define the requirements for 5/10MHz CBW with 15kHz SCS, 10/40MHz CBW with 30kHz). For PUSCH UL TA, the same CBW and SCS should be defined to align with PSUCH HST since Scenario Y and Z are based on HST conditions. Therefore, we prefer Option 1.
Proposal 5: RAN4 introduces the PUSCH UL TA performance requirements for 5/10MHz CBW with 15kHz SCS and 10/40MHz CBW with 30kHz SCS (Option 1).
3.	Conclusion
In this contribution, we provide parameters for PUSCH HST and UL TA requirements. The following proposals are obtained.
Proposal 1: RAN4 adopts Option 1 or 2 based on pros and cons consideration.
Proposal 1: Allow to declare category of supported design target speed(s) from “no HST”, “HST for 350km/h”, “HST for 500km/h” or “HST for both 350km/h and 500km/h” introduce the following declaration:
	Declaration identifier
	Declaration
	Description
	Applicability

	
	
	
	BS type 1-C
	BS type 1-H
	BS type 1-O

	D.1xx
	PUSCH for HST
	Declaration of the supported HST scenarios: no HST, HST for 350km/h, HST for 500km/h or HST for both 350km/h and 500km/h.
	x
	x
	x



Proposal 3: RAN4 introduces UL timing adjustment requirements under scenario X without any applicability rules (Option 1).
Proposal 4: No declaration for Scenario X is needed (Option 3).
Proposal 5: RAN4 introduces the PUSCH UL TA performance requirements for 5/10MHz CBW with 15kHz SCS and 10/40MHz CBW with 30kHz SCS (Option 1).
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