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Agreed WFs for FR2 HST WI in the previous meeting
· R4-2017828, WF on NR support for HST in FR2”, Samsung. RAN4#97-e meeting
· R4-2103240, WF on Deployment Scenario and UE RF Requirement for FR2 HST”, Samsung. RAN4#98-e meeting
· R4-2106100, WF on FR2 HST Deployment scenario Analysis, Samsung, RAN4#98b-e meeting
· R4-2106101, WF on Channel Modelling for FR2 HST, Nokia, RAN4#98b-e meeting
· R4-2106102, WF on Demodulation requirement for FR2 HST”, Samsung, RAN4#98b-e meeting
· R4-2108860, WF on FR2 HST Deployment Scenario Analysis, Samsung,RAN4#99-e meeting
· R4-2108661, WF on FR2 HST Channel model , Nokia, RAN4#99-e meeting
· R4-2108637, WF on FR2 HST demodulation,  Samsung, RAN4#99-e meeting
Introduction
This WF included tentative agreement made in the 1st round discussion and open issue of [100-e][326] NR_HST_FR2_Demod. Companies are encouraged to further discuss the test scope for UE/BS demodulation based on the FR2 HST deployment scenarios, and the related test setup for each identified requirements
UE demodulation requirements
Test setup for PDSCH requirements
· PDSCH requirement for Uni/Bi-directional RRH scenarios in scenario A and B 
· No dedicated PDSCH requirement in Bi-directional for Scenario A
· Introduce PDSCH requirement in Uni-directional for Scenario A if the feasibility of Uni-directional deployment is confirmed   
· Introduce PDSCH requirement in Uni-directional and Bi-directional for Scenario B
· Further discuss the following aspects
· Introduction of test applicability rule if needed
· FFS whether a single requirement/ test case can be made to cover both Uni-directional and Bi-directional deployments of Scenario-B and even Scenario-A.
· Companies can provide performance comparison among Uni-directional and Bi-directional deployments
· UE test setup feasibility for Bi-directional deployment with two panels
· UE capability
· FFS on introduce the UE capability to differentiate requirement for Bi/Uni-directional if needed
· Maximum Doppler frequency offset for PDSCH requirement in Bi-directional Scenario
· Option 1: 5652Hz with 0.1ppm FOE error and 10% safety margin
· Option 2: 9722Hz
· Option 3 : Define two sets of PDSCH requirement with 9722Hz and 7000Hz
· FFS on whether introduce separate requirements for Uni- and Bi-directional based on UE capability with larger and smaller Maximum Doppler Frequency if needed 
· Maximum Doppler frequency offset for PDSCH requirement in Ui-directional scenario 
· Introduce PDSCH requirement with the maximum Doppler frequency offset as 9722Hz in Uni-directional deployment scenario
· DPS transmission schemes for Uni-directional scenario
· Introduce DPS scheme 1a and scheme 1b for PDSCH requirement in Uni-directional scenario if the feasibility of Uni-directional deployment is confirmed 
· FFS on whether both schemes are defined in Uni-directional scenario for both Scenario A and B or not
· FFS on define different DPS schemes for scenario A and scenario B 
· FFS on the test applicable if needed 
· DPS transmission schemes for Bi-directional scenario
· Introduce DPS scheme 1a for PDSCH requirement in Bi-directional scenario of scenario B 
· FFS on applicability of DPS scheme 1b
· Encourage companied to further discuss the following aspect in the next meeting
· Test procedure or test feasibility between DPS scheme 1a and DPS scheme 1b in Bi-directional deployment scenario for Scenario B
· Pros and Cons between DPS scheme 1a and DPS scheme 1b in Bi-directional deployment scenario for Scenario B
· BW
· 200MHz
BS demodulation requirements
Test setup for PUSCH requirements
· PUSCH requirement for Uni/Bi-directional RRH scenarios in scenario A and B 
· No dedicated PUSCH requirement in Bi-directional for Scenario A
· Introduce PUSCH requirement in Uni-directional for Scenario A if the feasibility of Uni-directional deployment is confirmed   
· Introduce PUSCH requirement in Uni-directional and Bi-directional for Scenario B
· Further discuss the following aspects
· Introduction of test applicability rule if needed
· Introduction of BS declaration for applicable test cases if more than one will be introduced (with different deployment scenarios)
· FFS whether a single requirement/ test case can be made to cover both Uni-directional and Bi-directional deployments of Scenario-B and even Scenario-A.
· Companies can provide performance comparison among Uni-directional and Bi-directional deployments
· BS test setup feasibility for Bi-directional deployment with two panels 
· RS configuration
· Option 1: 1 DMRS+PT-RS (L=1, K=2) and 2 DMRS+PTRS (L=1, K=2) with test applicability rule based on BS manufacturer declaration
· Option 2: 2 DMRS+PT-RS (L=1, K=2) and 3 DMRS+PTRS (L=1, K=2) with test applicability rule based on BS manufacturer declaration
· Option 3: 1 DMRS+PT-RS (L=1, K=2) and 3 DMRS+PTRS (L=1, K=2) with test applicability rule based on BS manufacturer declaration.
· Companies are encouraged to provide performance comparison between different RS configurations in the next meeting
· MCS
· Option 1: MCS16
· Option 2: MCS 17
· Option 3: MCS20
· Encourage companies bring the simulation results for MCS 16, MCS17 and MCS20 in the next meeting
· Decide whether to define MCS 16, MCS 17 or MCS 20 based on the simulation results
· Frequency offset compensation implementation 
· Option 1: Considering only pre-FFT frequency offset compensation for FR2 PUSCH requirement 
· Option 2: FOE method is up to BS implementation 
·  Chose the worst case for requirement definition
· Encourage  companies bring the simulation results for MCS 16, MCS17 and MCS20 in the next meeting
· Decide whether to define the worst case for requirement definition
· CBW
· Define 50MHz and 200MHz CBWs with test applicability rule that only one of them is tested based on BS manufacturer
· Length of PUSCH data symbol: 10
· Phase noise model
· No explicit phase noise modelling in the alignment results 
· Realistic phase noise modelling is left up to the contributing entities 
· The phase noise impact can be included in the impairment results, but it is left up to companies
· Interested companies are welcome to do investigation on PN impact on high modulation order for PUSCH requirement in the next meeting
· Test metric for PUSCH requirement: only use 70% of maximum TP

Test setup for UL timing adjustment requirements 
· Introduce UL timing adjustment requirements for FR2 HST
· CBW: Align CBW for UL timing adjustment and PUSCH requirements
· Define 50MHz and 200MHz CBWs with test applicability rule that only one of them is tested based on BS manufacturer
· The existing PUSCH applicability rule for different  channel bandwidth for UL timing adjustment requirements
· For each subcarrier spacing declared to be supported, the test requirements for a specific channel bandwidth shall apply only if the BS supports it
· Unless otherwise stated, for each subcarrier spacing declared to be supported, the tests shall be done only for the widest supported channel bandwidth. If performance requirement is not specified for this widest supported channel bandwidth, the tests shall be done by using performance requirement for the closest channel bandwidth lower than this widest supported bandwidth; the tested PRBs shall then be centered in this widest supported channel bandwidth.
· PUSCH resource allocation
· 50MHz CBW: 16RBs for each UE, Moving UE RBs: 0~15; Stationary UE RBs: 16~31
· 200MHz CBW: 66RBs for each UE, Moving UE RBs: 0~65; Stationary UE RBs: 66~131
· SRS allocation
· 50MHz CBW (32RBs)~C_SRS =9, B_SRS =0
· 200MHz CBW (132RBs)~ C_SRS=33, B_SRS=0
· RS configuration
· Align RS configuration for UL timing adjustment requirement and PUSCH requirement 
· Test Parameters for timing offset
· Option 1: Use A= 1.25 us, Δω = 1.04s-1 corresponding to 120KHz SCS for HST FR2 UL timing adjustment requirements
· Other options are not preluded 
· FFS on whether the large propagation delay will be considered for UL timing adjustment requirement, the output of RRM/deployment discussion can be considered and revised UL TA channel model if needed.
· Test different between moving UE and stationary UE
· Δt-(TA-31)x16*8Tc  as baseline, the output of RRM/deployment discussion on timing alignment can be considered
· SRS transmission
· The transmission of SRS in UL timing adjustment requirement is optional
· MCS: Only with MC16
· Length of PUSCH data : 10
Test setup for PRACH requirements
· Test preamble configuration for Ncs:
· Ncs =0
· Timing error tolerance
· 0.07us for AWGN,  as a default value for 120 kHz SCS 
· Time offset configuration
· Option 1: Reuse Rel-15 timing offset configuration for PRACH, i.e., 0.8 us 
· Value of Timing offset start: 0
· Value of Timing offset start: 0.1us
· Option 2: Configure the maximum timing offset (i.e. the end of the tested range) in HST FR2 testing setup equal to 4.6us
· Value of Timing offset start: 0
· Value of Timing offset start: 0.46us
· Note:
	Scenario
	Cell radius (m)
	Maximum timing offset (us) (RTT)
	Coverage of format C2
	Maximum timing offset for C2 (us) (RTT)

	Scenario A (Ds =700m, Dmin =10m)
	700
	4.6us
	1.15km
	7.6

	Scenario B (Ds=700m, Dmin=150m)
	716
	4.78us
	1.15km
	7.6



· Option 1 can be regarded as baseline. Companies are encouraged to bring the simulation results to compare the performance between option 1 and option 2 in the next meeting. 
Simulation Assumption for alignment 
PUSCH requirement 
	Parameter
	Value

	Channel Model
	Uni-directional scenario A and B
Bi-directional scenario B
The details can be referred as R4-2115725

	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] and [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




UL timing ajustment 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
	Option 1: 1DMRS+PT-RS(L=1,K=2)
Option 2: 2DMRS+PT-RS(L=1,K=2)
Option 3: 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



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 
	Option 1: 0.8us with TO range [0:0.1:0.8]
Option 2: [4.6]us with TO range [0:0.46:4.6] 



Reference 
· R4-2115798, Email discussion summary for [100-e][326] NR_HST_FR2_Demod, Samsung, RAN4#100-e meeting
