[bookmark: OLE_LINK5][bookmark: OLE_LINK6][bookmark: _Ref452454252][bookmark: _GoBack]3GPP TSG-RAN WG4 Meeting #95-e                 	R4-2006056
Electronic Meeting, 25 May – 5 June, 2020

Source:	Nokia, Nokia Shanghai Bell 
[bookmark: _Hlk39916843]Title:	On NR Rel-16 HST BS demodulation UL TA requirements
Agenda item:	6.17.2.2.3
Document for:	Discussion

Introduction
During the last RAN4#94-bis-e meeting, good progress was made on the topic of NR Rel-16 HST BS demodulation UL TA requirements [1]. 
Some remaining issues are captured in the corresponding WF [2].
In this contribution we will express our views on the captured open issues and open new discussions, if necessary.


Discussion on UL TA open issues

Organization of HST requirements for UL TA 500kph in specs
In RAN4#94-bis-e, no conclusion was reached with respect the organization of HST requirements for UL TA 500kph in specs [2]:
	· 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.



Since this subtopic is only concerned about 500kph scenarios (i.e., not the 120kph scenario), we think it consistent to capture all the high speed train scenarios in the same table. I.e., the 500kph scenario “Z” should be captured in the same table as the 350kph scenario “Y”, which is corresponding to option 1.

High speed scenarios over 250kph should be captured together.
RAN4 to capture the 500kph UL TA scenario in the same table as the 350kph UL TA scenario.


High speed support declaration
In RAN4#94-bis-e it was not agreed how to declare high speed support for UL TA [2]:
	· 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. 



However, there was a general consensus for option 1 captured in the 2nd round summary [1].
In RAN4#94-bis-e, there was a general consensus for option 1 captured in the 2nd round summary.
RAN4 to adapt the following high speed support declaration for UL TA:
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.

It remains to define the specific manufacturer declaration categories and clarify the corresponding testing. We propose the following style:
Table 2: Proposal for declaration of UL TA high speed train support.
	Declaration identifier
	Declaration
	Description
	Applicability

	
	
	
	BS type 1-C
	BS type 1-H

	D.10X
	PUSCH UL timing alignment high speed train support
	Declaration of the supported PUSCH UL timing alignment high speed train categories, i.e., not declared (no high speed train support), 350kph, or 500kph.
	x
	x




High speed support declaration and applicability for 120kph HST UL TA
In RAN4#94-bis-e it was not agreed how to declare support for 120kph UL TA and handle the corresponding applicability rules [2]:
	· 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).



It is our general understanding that UL TA requirements for 120kph are applicable to all BS, even those that do not support high speed train.
It is our general understanding that UL TA requirements for 120kph are applicable to all BS, even those that do not support high speed train. In this case, option 2 and 3 are equal.
RAN4 to agree that scenario X (120kph) needs to be tested independently of the [PUSCH UL timing alignment high speed train support] manufacturer declaration.


Re-use of high speed support declaration for HST UL TA
In RAN4#94-bis-e it was not agreed if the PUSCH high speed train support declaration can be re-used for UL TA [2]:
	· 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.



We don’t have a strong opinion on this topic. Both options are fine for us and neither choice negatively impacts the BS test procedure in any way.
Both options, re-use of PUSCH declaration and separate UL TA support declaration, technically feasible. Neither impacts the BS test procedure negatively.


Additional scenario X
In RAN4#94-bis-e it was not agreed if the 120kph scenario “X” is to be specified [2]:
	· 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”.



No strong opinion from our side, we have a slight preference for option 3, but we can compromise option 1.


Additional SCS/CBW combinations
In RAN4#94-bis-e it was not agreed, if additional SCS/CBW combinations are to be specified [2]:
	· 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.



The UL TA implementation and performance should not differ between SCS/CBW combinations; hence we do not need additional requirements/tests.
RAN4 to not add new SCS/CBW combinations for UL TA, as the performance does not sufficiently differ.


Agreeing on SNR values
In RAN4#94-bis-e the simulation result summary was updated [3]. 
All UL TA related requirements have enough inputs to arrive at valid SNR numbers, following the standard NR Rel‑15 performance requirements derivation method [4].
Unless new simulation results are received, capture the SNR values summarized in R4-2005573 in the UL TA CRs.


HST test setup figures and TTs
With the requirement organization and numbers being close to final, RAN4 should verify the need for additions for HST in the measurement set-up and test tolerance definition; similar to the draftCRs submitted for HST by CATT in the last meeting.

RAN4 should verify, if HST UL TA additions to “Measurement of performance requirements” (TT definitions in TS 38.131-1/2 appendix C.3) and “Measurement system set-up” for “performance requirements” (appendix D) are required; similar to R4-2003272.

We remind at this point the CR work split agreed in RAN4#93 [5]:
	
	Test cases
	CRs
	Company

	PUSCH demodulation requirements introduction

	CR for TS 38.104
	Nokia

	
	CR for TS 38.141-1
	DCM

	
	CR for TS 38.141-2
	Ericsson

	PUSCH demodulation Annex including both FRC and channel model

	CR for TS 38.104
	Nokia

	
	CR for TS 38.141-1
	DCM

	
	CR for TS 38.141-2
	Ericsson

	PUSCH UL timing adjustment introduction

	CR for TS 38.104
	ZTE

	
	CR for TS 38.141-1
	Samsung

	
	CR for TS 38.141-2
	CATT

	PUSCH UL timing adjustment Annex including both FRC and channel model

	CR for TS 38.104
	ZTE

	
	CR for TS 38.141-1
	Samsung

	
	CR for TS 38.141-2
	CATT

	PRACH demodulation requirements (including Annex)

	CR for TS 38.104
	Huawei

	
	CR for TS 38.141-1
	Huawei

	
	CR for TS 38.141-2
	Huawei









Conclusion
In this contribution we have provided our views on various open UL TA HST issues. In particular we commented on the section organization, applicability rules, and declaration categories, as well as, the inclusion of scenario X, and additional SCS.CBW combinations.
We have made the following observations and proposals:

Organization of HST requirements for UL TA 500kph in specs
1. High speed scenarios over 250kph should be captured together.
1. RAN4 to capture the 500kph UL TA scenario in the same table as the 350kph UL TA scenario.

High speed support declaration
In RAN4#94-bis-e, there was a general consensus for option 1 captured in the 2nd round summary.
RAN4 to adapt the following high speed support declaration for UL TA:
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.

High speed support declaration and applicability for 120kph HST UL TA
It is our general understanding that UL TA requirements for 120kph are applicable to all BS, even those that do not support high speed train. In this case, option 2 and 3 are equal.
RAN4 to agree that scenario X (120kph) needs to be tested independently of the [PUSCH UL timing alignment high speed train support] manufacturer declaration.

Re-use of high speed support declaration for HST UL TA
Both options, re-use of PUSCH declaration and separate UL TA support declaration, technically feasible. Neither impacts the BS test procedure negatively.

Additional scenario X
N/A

Additional SCS/CBW combinations
RAN4 to not add new SCS/CBW combinations for UL TA, as the performance does not sufficiently differ.

Agreeing on SNR values
RAN4 should verify, if HST UL TA additions to “Measurement of performance requirements” (TT definitions in TS 38.131-1/2 appendix C.3) and “Measurement system set-up” for “performance requirements” (appendix D) are required; similar to R4-2003272.

HST test setup figures and TTs
RAN4 should verify, if HST UL TA additions to “Measurement of performance requirements” (TT definitions in TS 38.131-1/2 appendix C.3) and “Measurement system set-up” for “performance requirements” (appendix D) are required; similar to R4-2003272.
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