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Background
This contribution is to capture the agreements and the directions for the future studies from the email discussion for the topic of Rel-17 NR HST FR2 BS demodulation requirements in RAN4 #101, with the email thread identifier “[101-e][321] NR_HST_FR2_Demod”.
This e-mail thread captures the e-mail discussions for the following sub-agenda items for FR2 HST RRM
· 8.9.5.3	BS demodulation requirements
· 8.9.5.3.1	PUSCH requirements
· 8.9.5.3.2	PUSCH with UL timing adjustment requirements 
· 8.9.5.3.3	PRACH requirements
The detailed discussions can be found in the e-mail discussion summary [R4-2120613], Topic#3.

WF on PUSCH requirements
[bookmark: _Hlk87477886][bookmark: _Hlk87477871]Scope of PUSCH requirement with Uni-directional RRH scenario A/B and Bi-directional RRH scenario B

	[bookmark: _Hlk87477910]Agreements:
· Define only one set of requirements for PUSCH
· Define HST FR2 model based on Bi-directional scenario-B model.
· No test applicability rules are needed



RS configurations for PUSCH and UL timing adjustment

	Agreement:
· Define requirement with 1 DMRS + PT_RS (L=1, K=2) configuration 
· Define FRC for 1 DMRS + PT_RS (L=1, K=2)
· Define requirement based on the simulation results with 2 DMRS+ PT_RS (L=1, K=2) configuration, but the final requirements are applicable for both 2 DMRS+ PT_RS (L=1, K=2) and 3 DMRS + PT_RS (L=1, K=2)
· Define FRC for 2 DMRS + PT_RS (L=1, K=2)
· Define FRC for 3 DMRS + PT_RS (L=1, K=2)

Way forward
· FFS, definition of test applicability rules based on BS manufacturer declaration



[bookmark: _Hlk87478012]FOC implementation and MCS

	[bookmark: _Hlk87479694]Agreements:
· [bookmark: _Hlk87523027]FOC method is up to BS implementation
· Do not capture assumptions on FOC scheme in specification   
· Define PUSCH requirements with MCS(s) between MCS16-20 that is/are feasible and testable.

Way forward:
· Companies are encouraged to further check and align the results because a significant span among the initial submitted results is observed ([R4-2117591]).
· FFS, the ways to agree on the requirements if the significant span in the results persists
· Companies are encouraged to identify suitable MCS(s) for requirements between MCS16-20 in the next meeting



Phase noise modelling

	Agreements:
· Phase noise impact can be included in the impairment results, but it is left up to companies
· No explicit phase noise modelling in the alignment result




WF on UL timing adjustment requirements

	Agreements:
· GTW agreement on channel model for UL timing adjustment requirement:
· Follow same approach as existing PUSCH UL timing adjustment requirement demodulation requirement specified in TS 38.104
· On test parameters for timing offset:
· Use A=1.25us, Δw= 1.04s-1 corresponding to 120KHz SCS for HST FR2 UL timing adjustment requirements
· On Timing different between moving UE and stationary UE:
· Apply the timing difference between moving UE and stationary UE as Δτ-(TA-31)x16*8Tc for UL timing adjustment requirement
· On SRS transmission configuration:
· The SRS transmission location is the last symbol in slot#3 in radio frame with TDD pattern as DDDSU, S=10:2:2




WF on PRACH requirements

	Agreements:
· One timing offset configuration
· Configure the maximum timing offset (i.e., the end of the tested range) in FR2 HST testing setup equal to 4.8us 
· Value of Timing offset: 0
· Step of Timing offset increase: 0.48us




Simulation assumption for PUSCH requirement

	Parameter
	Value

	Channel Model
	HST FR2 mode based on Bi-directional scenario B, the details can be referred as R4-2115726

	Transform precoding
	Disabled

	Default TDD UL-DL pattern (Note 1)
	120kHz SCS:
3D1S1U, S=10D:2G:2U

	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

	
	Additional DM-RS symbols
	Pos0, Pos1, Pos2

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

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

	
	DM-RS port(s)
	{0}

	
	DM-RS sequence generation
	NID=0, nSCID =0

	Time domain
	PUSCH mapping type
	B

	resource
	Start symbol index
	0 

	
	Allocation length
	10 

	Frequency domain
	RB assignment
	50MHz and 200MHz

	resource
	Frequency hopping
	Disabled

	Code block group based PUSCH transmission
	Disabled

	PT-RS
	Frequency density (KPT-RS)
	2

	configuration
	Time density (LPT-RS)
	1

	NOTE 1:	The same requirements are applicable to TDD with different UL-DL patterns




Simulation assumption for UL timing adjustment requirement

	Parameters
	Value

	Channel Model
	Stationary UE: AWGN, Moving UE: AWGN

	UE speed
	350km/h

	Waveform
	CP-OFDM

	CP length
	Normal

	A
	AWGN

	Δω
	1T2R

	CBW
	50MHz and 200MHz

	DM-RS type 
	Type 1

	Mapping type 
	B

	Length of PUSCH data
	10

	RS configuration
	1DMRS+PT-RS(L=1,K=2),
2DMRS+PT-RS(L=1,K=2),
3DMRS+PT-RS(L=1,K=2)

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

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

	DM-RS port
	{0}

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

	PUSCH resource allocation 
	50MHz: 0 to 15 RB for moving UE, 16 to 31 for stationary UE (if 100MHz 
200MHz: 0 to 65RB for moving UE, 66 to 131 for stationary UE

	SRS resource allocation 
	50MHz CBW (32RBs)~C_SRS =9, B_SRS =0
200MHz CBW (132RBs)~ C_SRS=33, B_SRS=0



Simulation assumption for PRACH requirement

	Parameters
	Value

	Ncs
	0

	Logical sequence index 
	0

	v
	0

	Channel 
	AWGN

	Antenna configuration
	1T2R

	SCS
	120KHz

	Frequency offset 
	19444Hz

	Time error tolerance 
	0.07us

	Timing offset 
	 4.8us with TO range 0:0.48:4.8 




CR work split for FR2 HST BS demod (Information)
The companies have indicated their interest to be responsible for (draft)CRs to the following section of TS 38.104 and TS 38.101-4
	Section number
	Section title
	Responsible company

	TS 38.104

	
	Big CR
	Huawei , [Samsung]

	11
	Radiated performance requirements

	11.2
	Performance requirements for PUSCH

	11.2.2
	Requirements for BS type 2-O

	11.2.2.x
	Requirements for PUSCH for high speed train
	Intel

	11.2.2.y
	Requirements for UL timing adjustment
	CATT

	11.4
	Performance requirements for PRACH

	11.4.2
	Requirements for BS type 2-O

	11.4.2.2
	PRACH detection requirements

	11.4.2.2.x
	Minimum requirements for high speed train
	Huawei

	Annex A
	Reference measurement channels
	Intel

	Annex G.3
	High speed train condition
	Nokia

	Annex G.4
	Moving propagation conditions
	CATT

	TS 38.141-2

	
	Big CR 
	Nokia, [Samsung]

	4.6
	Manufacturer's declarations
	

	8
	Radiated performance requirements

	8.1.2
	Applicability rule

	8.1.2.4
	Applicability of PUSCH for high speed train performance requirements
	

	8.2
	OTA performance requirements for PUSCH

	8.2.4
	Performance requirements for PUSCH for high speed train
	Ericsson, [Samsung]

	8.2.5
	Performance requirements for UL timing adjustment
	CATT

	8.4
	OTA performance requirements for PRACH

	8.4.1
	PRACH false alarm probability and missed detection

	8.4.1.6
	Test requirement for high speed train
	Huawei

	Annex A
	Reference measurement channels
	Intel

	Annex E
	OTA measurement system set-up
	[Ericsson]

	Annex J.3 
	High speed train condition
	Nokia

	Annex J.4
	Moving propagation conditions
	CATT




Annex 
Contact information
	Company
	Name
	Email address

	Editor (Nokia, Nokia Shanghai Bell)
	Dmitry Petrov
	dmitry.a.petrov@nokia-bell-labs.com 

	Ericsson
	Kazuyoshi Uesaka
	kazuyoshi.uesaka@ericsson.com

	Samsung
	Yunchuan Yang
	yc0301.yang@samsung.com

	Intel
	Artyom Putilin
	artyom.putilin@intel.com



Note:
1. Please add your contact information in above table once you make comments on this email thread. 
1. If multiple delegates from the same company make comments on single email thread, please add you name as suffix after company name when make comments i.e. Company A (XX, XX)

