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1	Introduction
During last RAN4#94-e meeting, the general issues about BS demodulation requirement under high speed scenario were discussed and the agreements were captured in the WF [1].  
In this contribution, the view on remaining issues for NR HST BS requirement are provided.
2	Discussion 
In this section, the view on remained issue of HST requirements are presented.
High Speed Train Requirement for PUSCH
As agreed, the following organization of HST requirement sections for PUSCH in specifications are considered
	· 500kph
· Option 1
· Non-HST section
· No change
· New section used for 350kph
· One new table for 500kph
· Option 2
· Non-HST section
· No change
· New section used for 350kph
· Merge 500kph with table for 350kph
· Option 3
· Non-HST section
· No change
· New HST section for 500kph
· One new table for 500kph
· Other options not precluded



Both 350kph and 500kph requirements belong to the HST scenario, similar with existing LTE Rel-16 HST, the related requirement with 500kph should be introduced with the same section for requirement with 350kph. Regarding the tables for specifying requirement, merging the requirement with 500kph into the table for 350kph is the existing specification structure in LTE HST Rel-16.  To specify the requirement with 500kph, only changed is the value of maximum Doppler, other test parameters are reused from that of 350kph. In that sense, either merging 500kph with table for 350kph or introducing a new table for requirement with 500kph is fine. From the future improving perspective, the requirements with more channel bandwidth combination will be discussed later, introducing a new table for new table for requirement with 500khp is preferred for well specification maintenance.
Proposal 1: Introduce a new table for HST PUSCH requirement with 500kph into the same section of HST PUSCH requirement with 350kph.
High Speed Train Requirement for PRACH
As agreed, the following organization of HST requirement sections for PRACH in specifications are considered
	· 350kph
· Option 1
· Current section for non-HST
· New table long format restricted set type A
· New table long format restricted set type B
· Option 2
· New section for HST
· New table long format restricted set type A
· New table long format restricted set type B
· Other options not precluded
· 500kph
· Option 1
· Current section for non-HST
· Reuse tables’ short format and add high speed requirements (currently 500kph)
· Option 2
· Current section for non-HST
· New tables (per SCS) short format high speed requirements (currently 500kph only)
· Option 3
· New section for HST used for 350kph
· New tables (per SCS) short format high speed requirements (currently 500kph only)
· Other options not precluded



Compared with normal mode without restricted set for PRACH format 0 requirements, the test preamble parameters with restricted set type A and type B are introduced to meet the HST scenario with 350kph. Similar with existing LTE PRACH requirement, introducing the new table for long format with restricted set type A and type B is preferred. Regarding with test metric definition such as false alarm and missing detection probability, there is no changed compared with normal mode requirement for PRACH. Therefore, we do not think there is a need to introduce a new section with PRACH supporting HST
With 500kph, as agreed, there is no extra requirement for PRACH format 0, only using short format. As the short format, there is no restricted set limitation for Ncs configuration. Meanwhile, there is no change with test parameter and metric. Therefore, we prefer to introduce the requirement of HST PRACH into the same section for non-HST, and add the related requirement into existing table for requirement with short format. 
Proposal 2: Introduce a new table for long format restricted set type A and restricted set type B requirement with 350kph separately into the same section for normal mode PRACH.
Applicability rule of HST BS demodulation requirement
As agreed, the following applicability rule for HST requirement are considered.
	· High speed support declaration for HST PUSCH
· Option 1: Allow BS to declare support for either 350kph, or 500kph, or both, and to test requirements accordingly. A BS that only declares to support 500kph does not need to test 350kph. A BS that declares to support both 350kph and 500kph needs to test both
· Option 2: Allow BS to declare support for either 350kph, or 500kph, but not both. A BS that declares to support 500kph, and passes the tests for 500kph, can also consider the tests for 350kph as passed (i.e, skip 350kph)
· Option 3: Allow BS to declare support for either 350kph, or 500kph, but not both. A BS that declares to support 500kph needs to test both 500kph and 350kph (i.e, no skipping)
· Other options not precluded
· High speed support declaration for HST PRACH
· Option 1: Allow BS to declare support for either 350kph, or 500kph, or both, and to test requirements accordingly. A BS that only declares to support 500kph does not need to pass 350kph test, with long format or other format. A BS that declares to support both 350kph and 500kph needs to test both
· Option 2: Allow BS to declare support for either 350kph, or 500kph, but not both. A BS that declares to support 500kph and passes the tests for 500kph with short format, it can also consider the tests for 350kph with long format as passed (i.e., skip 350kph).
· Option 3: Allow BS to declare support for either 350kph, or 500kph, but not both. A BS that declares to support 500kph needs to test with both 500kph and 350kph with long format (i.e., no skipping).
· High speed support declaration for UL TA
· Option 1
· Current section for non-HST
· Reuse tables’ short format and add high speed requirements (currently 500kph)
· Option 2
· Current section for non-HST
· New tables (per SCS) short format high speed requirements (currently 500kph only)
· Option 3
· New section for HST used for 350kph
· New tables (per SCS) short format high speed requirements (currently 500kph only)
· Other options not precluded



As agreed, both HST PUSCH requirements with 350khp and 500kph were introduced. Regarding requirements for 350kph and 500kph, only different is the value of maximum Doppler, other test parameters are same. Generally, the BS receiver processing can be verified with high Doppler value to check the extreme condition.  In order to handle the impact with high Doppler value, BS will apply the advanced algorithm compared with lower Doppler value. It is straightforward that if a BS declare to support 500kph, it can also pass the test with 350kph with same receiver algorithm. 
Meanwhile, in existing LTE Rel-16 HST, for 500kph, RAN4 has introduced requirement with 1750Hz and 1940Hz as following applicability rule
	· NOTE 1:	Not applicable if the BS manufacturer declares supported maximum Doppler frequency is 1750 Hz
· NOTE 2:	Not applicable if the BS manufacturer declares supported maximum Doppler frequency is 1944 Hz



Therefore, similar applicability rule is preferred. We propose that a BS is allowed to declare to support for either 350kph, or 500kph. A BS that declares to support 500kph, and passes the tests for 500kph, can also consider the tests for 350kph as passed (i.e., skip 350kph)
Proposal 3: With regarding the applicability rule of HST PUSCH requirement, allowing BS declare to support for either 350kph, or 500kph. A BS that declares to support 500kph, and passes the tests for 500kph, can also consider the tests for 350kph as passed.
With regarding the applicability rule for HST PRACH, as agreed, only define requirement of long format with requirement under 350kph, only define requirement of short format with requirement under 500kph. As for long format, both requirement with restricted set type A and type B are introduced. With different restricted set, the detection algorithm can be adjusted, such as the number of detection window. While there is no Ncs restriction limitation for short format. Therefore, it is needed to verify the BS processing algorithm for both long format and short format. We propose that BS is allowed to declare to support for either 350kph, or 500kph, or both, and to test requirements accordingly. A BS that only declares to support 500kph does not need to pass 350kph test, with long format or other format. A BS that declares to support both 350kph and 500kph needs to test both.
Proposal 4: With regarding the applicability rule of HST PRACH requirement, allow BS to declare to support for either 350kph, or 500kph, or both, and to test requirements accordingly. A BS that only declares to support 500kph does not need to pass 350kph test, with long format or other format. A BS that declares to support both 350kph and 500kph needs to test both.
With regarding the applicability rule for UL TA requirement, the test purpose is to verify the BS receiver processing arability with variation of timing offset. Based on the definition of timing offset, different velocity can only impact the gradient of variation, while there is no impact on the range of maximum timing offset. Different of HST PUSCH, the velocity will decide the value of maximum Doppler.  BS can apply the different receiver algorithm to estimate the frequency offset. As agreed, there is no Doppler shift consideration in UL TA scenario. In that sense, we propose that allowing BS to declare to support for either 350kph, or 500kph, or both, while a BS can declare to only pass one of them, either 350kph or 500kph, no need to test both.
Proposal 5: With regarding the applicability rule of UL TA requirement, allowing BS to declare to support for either 350kph, or 500kph, or both, while a BS can declare to only pass one of them, either 350kph or 500kph, or both, while a BS can declare to only pass one of them, either 350kph or 500kph, no need to test both.
PUSCH requirement with TDD/FDD
As agreed, the following applicability rule for HST PUSCH requirement are considered.
	· Option 1: Same requirements applicable for FDD and TDD; only one case simulated for result delivery Parameter tables show SRS mapping for FDD and TDD separately
· Option 2: Both FDD and TDD simulated. Decision of same requirements or different requirements applicable for FDD and TDD taken after simulation. Parameter tables show SRS mapping for FDD and TDD separately.



Regarding the requirement of TDD and FDD, in Rel-15 NR BS demodulation, RAN4 has already defined the applicability rule as same requirement for FDD and TDD.  As for HST scenario, we do not think there is too much different, in terms of targeting SNR for minimum requirement.
Regarding the parameter tables with SRS mapping, in LTE, RAN4 has already defined the same rule for UL TA adjustment requirement to BS test with both FDD and TDD pattern.
UL transmission timing is controlled based on uplink physical signals, such as Demodulation RS in PUSCH, Sounding RS and Demodulation RS in PUCCH. Although the SRS transmission 
Proposal 6: Same requirements applicable for FDD and TDD, only one case simulated for results delivery. Parameter tables show SRS mapping for FDD and TDD separately.
Specification organization for other requirements 
As agreed in previously WFs, other requirements with high Doppler will be considered after March, such as HST PUSCH with DFT-s-OFDM, and fading channel with high Doppler. If agreed, the related requirement will be specified. Therefore, it is necessary to consider the specification organization with these requirements.
Existing sections for requirement for HST and UL are listed as follows:
	· 8.2.4	Requirements for PUSCH for high speed train
· 8.2.5            Requirements for UL timing adjustment


With regarding the requirement for HST PUSCH with DFT-s-OFDM, we prefer to capture it into the same section of 8.2.4 differentiate with the test parameters table and minimum requirement tables. Meanwhile, there is no need to introduce a new section for DFT-s-OFDM.
Proposal 7: If agreed to introduce the requirement with HST PUSCH, with DFT-s-OFDM, specify the related requirement into the section 8.2.4, differentiate with test parameters table and minimum requirement tables. 
Regarding the requirement PUSCH with fading channel under high Doppler, since only change related with propagation condition is the value of Doppler. Similar with LTE spec, we prefer to specify the requirement into section 8.2.1 and 8.2.2 with inserting the requirement into the existing tables as follows, no new section is needed.
Table 8.2.1.2-1: Minimum requirements for PUSCH, Type A, 5 MHz channel bandwidth, 15 kHz SCS
	Number of TX antennas
	Number of RX antennas
	Cyclic prefix
	Propagation conditions and correlation matrix (Annex G)
	Fraction of maximum throughput
	FRC
(Annex A)
	Additional DM-RS position
	SNR
(dB)

	1
	2
	Normal
	TDLB100-400 Low
	70 %
	G-FR1-A3-8
	pos1
	-2.3

	
	
	Normal
	TDLC300-100 Low
	70 %
	G-FR1-A4-8
	pos1
	10.1

	
	
	Normal
	TDLA30-10 Low
	70 %
	G-FR1-A5-8
	pos1
	12.3

	
	
	Normal
	TDL[B100]-[600] low
	70%
	TBD
	[pos2]
	TBD

	
	4
	Normal
	TDLB100-400 Low
	70 %
	G-FR1-A3-8
	pos1
	-5.8

	
	
	Normal
	TDLC300-100 Low
	70 %
	G-FR1-A4-8
	pos1
	6.2

	
	
	Normal
	TDLA30-10 Low
	70 %
	G-FR1-A5-8
	pos1
	8.8

	
	8
	Normal
	TDLB100-400 Low
	70 %
	G-FR1-A3-8
	pos1
	-8.7

	
	
	Normal
	TDLC300-100 Low
	70 %
	G-FR1-A4-8
	pos1
	3.0

	
	
	Normal
	TDLA30-10 Low
	70 %
	G-FR1-A5-8
	pos1
	5.6

	2
	2
	Normal
	TDLB100-400 Low
	70 %
	G-FR1-A3-22
	pos1
	1.0

	
	
	Normal
	TDLC300-100 Low
	70 %
	G-FR1-A4-22
	pos1
	18.2

	
	4
	Normal
	TDLB100-400 Low
	70 %
	G-FR1-A3-22
	pos1
	-2.3

	
	
	Normal
	TDLC300-100 Low
	70 %
	G-FR1-A4-22
	pos1
	11.0

	
	8
	Normal
	TDLB100-400 Low
	70 %
	G-FR1-A3-22
	pos1
	-5.3

	
	
	Normal
	TDLC300-100 Low
	70 %
	G-FR1-A4-22
	pos1
	6.8



Proposal 8: If agreed to introduce the requirement with fading channel under high Doppler, specify the related requirement into existing section 8.2.1 and 8.2.2 with inserting the requirement into the existing tables for normal PUSCH requirements
3	Conclusion
In this contribution, the view of remain issues for HST BS requirement are provided.
Proposal 1: Define the new table for 500kph HST PUSCH requirement within the same section of 350kph.
Proposal 2: Define the new table for long format restricted set type A and restricted set type B requirement with 350kph separately with same section for normal mode PRACH.
Proposal 3: With regarding the applicability rule of HST PUSCH requirement, allow BS to declare support for either 350kph, or 500kph. A BS that declares to support 500kph, and passes the tests for 500kph, can also consider the tests for 350kph as passed.
Proposal 4: With regarding the applicability rule of HST PRACH requirement, allow BS to declare support for either 350kph, or 500kph, or both, and to test requirements accordingly. A BS that only declares to support 500kph does not need to pass 350kph test, with long format or other format. A BS that declares to support both 350kph and 500kph needs to test both.
Proposal 5: With regarding the applicability rule of  UL TA requirement, allow BS to declare support for either 350kph, or 500kph, or both, while a BS can declare to only pass one of them, either 350kph or 500kph, or both, while a BS can declare to only pass one of them, either 350kph or 500kph, no need to test both.
Proposal 6: Same requirements applicable for FDD and TDD, only one case simulated for results delivery. Parameter tables show SRS mapping for FDD and TDD separately.
Proposal 7: If agreed to introduce the requirement with HST PUSCH, with DFT-s-OFDM, specify the related requirement into the section 8.2.4, differentiate with test parameters table and minimum requirement tables. 
Proposal 8: If agreed to introduce the requirement with fading channel under high Doppler, specify the related requirement into existing section 8.2.1 and 8.2.2 with inserting the requirement into the existing tables for normal PUSCH requirements.
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