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1	Work plan related evaluation
	Do you want to modify the time budget for this WI/SI compared to what was endorsed at the last RAN meeting?
	No



If you answered No:	Then please remove the Excel file from the zip file of this status report.
If you answered Yes:	Then please fill out the attached Excel template to request a modification of the time 		budgets for your WI /SI. The Excel table has to be filled out for all affected RAN WGs and 		up to the target date of the WI/SI. The basis are the endorsed time budgets of the last 		RAN meeting. Please highlight all changes of the values.
		One time unit (TU) corresponds to ~ 2 hours in the meeting.
		If this status report covers a WI with Core and Performance part, then please have one 		line for each in the attached Excel table.
		Note: If no Excel table is attached, then this means no time budget change.
Additional explanations/motivations for the time budget changes in the attached Excel table:


2.	Detailed progress in RAN WGs since last TSG meeting (for all involved WGs)
	NOTE: Agreements and Open issues impacted cross-TSG aspects shall be explicitly highlighted
2.4	RAN4
2.4.1	Agreements
RAN4 #100-e (Aug. 2021, Electronic)
1. General: 
· A summary of the electronic meeting email discussion on FR2 HST deployment scenario analysis was provided in [1].
· A summary of the electronic meeting email discussion on FR2 HST UE RF requirement was provided in [2].
· A summary of the electronic meeting email discussion on FR2 HST RRM requirement (part 1) was provided in [3].
· A summary of the electronic meeting email discussion on FR2 HST RRM requirement (part 2) was provided in [4].
· A summary of the electronic meeting email discussion on FR2 HST Demod requirement was provided in [5].
· The updated TR 38.854 for FR2 HST was endorsed in [11]. 
· TP to TR 38.854 on beam dwelling time for FR2 HST was endorsed in [12].

2. FR2 HST deployment scenario: 
· The following agreement and conclusion were made on FR2 HST deployment scenario, captured in Chairman Notes and the approved WF [6]: 
· WF1: Limitation on RRH beam direction  
· Agreement: 
· The necessity of introducing limits on RRH beam direction:
· The value of Ds_offset implicitly limit the RRH beam direction, so there is no need to introduce additional restriction on RRH beam’s possible range of angle on azimuthal plane.
· WF2: Further conclusion on Scenario-A
· Agreement (GTW Aug 19th):
· No dedicated performance RAN4 requirements will be specified for Bi-directional deployment for Scenario A by assuming the requirements will be specified under uni-directional deployment which pending on further confirmation in RRM session for the feasibility of uni-directional deployment.
· Capture relevant information for the analysis of all possible deployment and schemes into TR, and some comparison analysis can be also included. 
· WF3: Further conclusion on Scenario-B
· Agreement (GTW Aug 19th):
· Introducing performance requirements for both uni-directional and bi-directional deployment in scenario B which pending on further discussion on following aspect:
· The test applicable rules can be further discussed and introduced if needed
· FFS whether single test case cover both uni-directional and bi-directional deployment
· BS declaration for applicable test cases can be further discussed 
· Test feasibility for bi-directional deployment under performance test cases 
· Performance comparision among uni-directional and bi-directional deployment
· WF4: General for Channel model for demodulation requirement
· The factor needed to be considered for channel model
· [Background] Candidate options:
· Option 1: Ds_offset, Doppler and delay.
· Option 2: Ds_offset, Doppler.
· Agreement (GTW Aug 24th):
· For UL PUSCH demod test cases, no delay modelling needed.
· For UL TA adjustment demod test cases, further discuss delay modelling
· For DL PDSCH demod test cases, FFS whether delay jump need to be considered in channel modelling pending on the further decision on RRM session
· WF5: Channel model for Uni-directional RRH deployment
· Ds_offset value for uni-directional
· [Background] Candidate options for Ds_offset:
· Option-1: Ds_offset = 0 for the Doppler shift worst case for UE performance evaluation.
· Option-2: Follow deployment scenario study outcome for a typical value chosen: 
· Scenario-A: Ds_offset = 50m
· Scenario-B: Ds_offset = [100, or 200] m
· Agreement (GTW Aug 24th):
· Scenario-A: Ds_offset = 10m
· Scenario-B: Ds_offset =100m 
· Note: The values are derived from worst cases based on the analysis of deployment scenario and used for demodulation requirement definition purpose. 
· Starting point of t=0 for uni-directional
· Agreement (achieved in this WF): 
· Add the following condition into FR2 HST demodulation simulation assumption: 
· At least one Doppler shift jump region needs to be covered by simulation. 
· WF6: Channel model for Bi-directional RRH deployment
· Agreement (achieved in this WF): 
· Channel modeling for FR2 HST bi-directional deployment 
· Option 2(a): To match Bi-directional deployment Scheme-1: UE connect to 2nd-nearest RRH.
· 
· 
· 
· Option 2(b):
· , ,
· , ,
· , 
· , 
· , .
· Option 2(c):
· 
· 
· 
· 
· 
· 
· Agreement (GTW Aug 24th): 
· Companies are encouraged to draw conclusion in this meeting for RAN4 demodulation aspect.
· All feasible transmission schemes with assioated channel modelling can be included into TR.
· The baseline assumption was to consider option 2a for demodulation if introducing test cases pending on further checking by Nov 2021 RAN4 meeting.
· Note: From frequency jump performance verification aspect, option 2a is more simple option.
3. UE RF core requirement: 
· The following agreement and conclusion were made on UE RF core requirement, captured in the approved WF [7]. 
· WF1: Minimum peak EIRP
· Issue 2-1-2: Multi-band Relaxation
· Agreements (GTW Aug 25th): 
· For FR2 HST UE, RAN4 adopt 0.7dB multi-band relaxation similar as PC5, that is
	Band
	MBP,n (dB)
	MBS,n (dB)

	n257
	0.7
	0.7

	n258
	0.7
	0.7

	n261
	0.7
	0.7


· WF2: Spherical Coverage
· Issue 2-2-1: Spherical coverage requirement framework
· [Background] Candidate options are discussed during GTW session on Aug 25th:
· Spherical coverage requirement framework for FR2 HST UE: 
· Option-1: Still follow Rel-15 NR spherical coverage requirement framework
· Option-2: Specify the spherical coverage for FR2 HST in terms of theta and phi range w.r.t. boresight direction.
· Note: The following agreement is achieved in GTW session on Aug 25th. 
· Agreement (GTW Aug 25th): 
· For spherical coverage requirement framework, specify the spherical coverage for FR2 HST in terms of theta and phi range w.r.t. boresight direction.
· Further discussion on theta and phi value
· UE should meet EIPR requirement for 100% percentage of test points within the theta and phi range with some tolerances
· If the problem is identified, go back to option 1.
· Issue 2-2-3: Spherical coverage requirement (EIRP drop)
· Agreement achieved in this WF:
· Candidate methods to decide EIRP drop:
· Option 1: 
· Set EIRP drop requirement to keep received power at gNB stable.
· Other option not precluded.
· WF3: UE RF requirement framework and Power Class
· Issue 2-3-1: UE RF requirement framework
· [Background] Candidate options are discussed in GTW session on Aug 25th: 
· Option-1: For HST FR2 UE, RAN4 only defines RF requirement in the case where UE receives the HST FR2 network deployment flag. No requirement is defined when HST FR2 UE has not received the HST FR2 network deployment flag.
· Option-2: The RF requirement applicability rule (based on NW flag signalling) is not introduced.
· Agreement achieved in this WF:
· The RF requirement applicability rule (based on NW flag signalling) is not introduced.
· NOTE: NW flag signaling means 1 bit network flag which was agreed in RRM session.
· FR2 HST UE shall satisfy the relevant RF requirement, regardless of this NW flag signaling. 
· Issue 2-3-2: UE Power Class
· [Background] Questions to further discuss: 
· Question-1: Different RF requirements for scenario A and B respectively?
· Question-2: Different RF requirements for uni-and bi-directional respectively?
· Agreement achieved in this WF:
· RAN4 define unified RF requirement for both uni- and bi-directional RRH deployment. 
· FFS RF requirement for Scenario-A and B: 
· FFS if unified RF requirement can be applied for both Scenario-A and B;
· FFS the applicability rule if two sets of RF requirements defined for Scenario-A and B respectively: 
· E.g., UE that supports Scenario B automatically support Scenario A
· WF4: Beam Correspondence
· Issue 2-4-1: Requirement impact for Rel-15 Beam Correspondence Feature
· Agreement achieved in this WF:
· Requirement impact for Rel-15 Beam Correspondence Feature
· No need to introduce BC tolerance requirement because all FR2 HST UE need mandatory support of Rel-15 BC without uplink beam sweeping. 
· If Rel-15 BC feature beamCorrespondenceWithoutUL-BeamSweeping is mandatorily supported by FR2 HST UE, then by following PC3 BC requirement: 
· For Rel-15 BC-capable UE, the UE shall meet the minimum peak EIRP requirement and spherical coverage requirement with its autonomously chosen UL beams and without uplink beam sweeping.  Such a UE is considered to have met the beam correspondence tolerance requirement.
· In other words, we don’t need to introduce BC tolerance requirement as Rel-15 PC3.
· Issue 2-4-2: The necessity of support Rel-16 optional feature beamCorrespondenceSSB-based-r16? 
· Agreement achieved in this WF:
· The necessity of support Rel-16 feature beamCorrespondenceSSB-based-r16:  
· beamCorrespondenceSSB-based-r16 shall be mandated to FR2 HST UE.
· Issue 2-4-3: The necessity of support Rel-16 optional feature beamCorrespondenceCSI-RS-based-r16? 
· Agreement achieved in this WF:
· The necessity of support Rel-16 optional feature beamCorrespondenceCSI-RS-based-r16: 
· beamCorrespondenceCSI-RS-based-r16 shall be optional to FR2 HST UE. 

4. RRM core requirement: 
· The following agreement were made on RRM core requirement (part-1), captured in the approved WF [8]: 
· WF1: Network signaling
· Identification of different/enhanced RRM requirements
	Agreement:
Add a flag in a form of cell-specific signalling to indicate UE to use different/enhanced RRM requirements in HST FR2 deployments.
Way forward:
Following the GtW agreement, FFS on feasibility and methods to differentiate scenarios from UE perspective


· Signaling of uni-/bi-directional operation
	Way forward:
Discuss further if there is a need to signal uni-bi-directional mode of operation:
· Option 1: Network signals type of deployment (uni- or bi-direction) to UE.
· Option 2: Signalling of uni-/bi-directional operation is not needed.


· Signalling of network assistance information
	Way forward:
FFS signalling of network assistance information:
· Option 1: In uni-directional deployment, network signals DL beam w.r.t. UE moving direction to UE.
· Option 2: Enable network signaling of SSB index per RRH
· Option 3: Network can indicate different SSBs on adjacent RRHs having the same QCL property: signal the mapping between the repeated sets of beams from the adjacent RRHs
· Option 4: Scaling factor based on explicit signalling from network to UE or implicit signalling based on UE’s identification of SSB index/TCI-state, position of UE relative to RRHs and so on
· Option 5: The following additional beam coverage related information can be signaled to UE
· Distance between the projections of adjacent beam peaks on the track
· Beam peak direction angle relative to track
· The 6 dB beam-width projection on track
· In addition, UE can report speed to the network.
· The options are not mutually exclusive and other options are not precluded.
Companies are encouraged to provide further analysis/details of network assisted signalling addressing potential benefits and drawbacks including but not limited to reducing UE RX beams and L1/L3 measurement delay, differentiating uni- and bi-directional modes, signalling overhead, etc.
Companies are recommended to capture their analysis in TR 38.854.


· WF2: UE capabilities
· CPE support for HST FR2 deployment
	Agreement: 
HST FR2 CPE has a capacity to support both uni- and bi-directional operation.
Way forward:
Following the GtW agreement, FFS if different UE capabilities shall be used for Scenario A and B support
Continue the discussion of CPE support for HST FR2 deployment:
· Option 1: It is not necessary to introduce UE capability to indicate the support of FR2 HST.
· Option 2: Define UE capability for FR2 HST enhancement support.
FFS the ways to differentiate HST FR2 capable CPEs from any other UEs in the specification:
· Option 1: Apply enhanced RRM requirements for FR2 HST based on Power Class corresponding to FR2 UE in TS 38.101-2.
· Other options are not precluded.
FFS a need for CPE capability to change characteristics, e.g. RX beam sweep number in uni-/bi-directional operation.


· WF3: Number of RX beams from RRM perspective
· Number of RX beams
	GtW agreements:
· RX beam number for RRM requirements definition
· Define two set of requirements for Scenario A and Scenario B in terms of number of RX beams per UE
· Scenario A: [2] RX beams for all scenarios
· Scenario B: [6] RX beams for all scenarios
· FFS on feasibility and methods to differentiate scenarios from UE perspective
· FFS if different UE capabilities shall be used for Scenario A and B support
· Note: if there is insignificant difference between Scenario A and B requirements, then further discussion on unified requirements can take place
Way forward:
Discuss the FFS issues from GTW agreement and the possibility to unify the requirements further.


· Impact of RRH position at one/both sides of rail track
	Agreement:
There is no impact of RRH position at one/both sides of rail track in Scenario-A under the assumption that UE boresight direction (or the beam direction if there is only one beam) is parallel to the track
Way forward:
Companies are encouraged to evaluate candidate options for Scenario-B considering the GtW agreements
· Option 1: RRM requirements are defined with scaling factor which is double of number of RX sweep number in scenario study.
· Option 2: RRM requirements are defined with adapted scaling factor based on explicit or implicit signalling from network to UE.
· Other options are not precluded.


· Impact of obstruction between RRH and UE
	Agreement:
Impact of obstruction between RRH and UE on RRM e.g., beam management/RX beam number, doesn’t need to be discussed in this session.


· Unified uni- and bi-directional RRM requirements
	Way forward:
Companies, which have concerns with regard to defining a unified set of enhanced RRM requirements for uni- and bi-directional modes, are encouraged to bring technical analysis outlining the cause/reason for the difference in uni and bi-directional modes taking into account different (or range of) Dmin, etc.  
Companies are recommended to capture their analysis in TR 38.854.


· WF4: CONNECTED state mobility
· DRX upper bound
	Way forward:
FFS the DRX upper bound for enhanced RRM HST FR2 requirements:
· Option 1: Up to [256] ms
· Option 2: [80] ms
· Option 3: [60] ms
· Other options are not precluded


· Requirements for long DRX
	Agreement:
Apply existing R16 requirements for long DRX cycles, i.e. above the upper bound of DRX cycle.


· SMTC periodicity
	Agreement:
HST FR2 enhanced requirement is applied to SMTC <=40ms. SMTC periodicity is not restricted.


· Enhancements for short DRX
	Way forward:
Further consider the possibility of requirement enhancement for SMTC periodicity <= [40] ms
· Option 1: M2 = 1.5 if SMTC periodicity > [40] ms, otherwise M2=1.
· Option 2: Keep the 1.5 relaxation factor.


· Connection Re-establishment to known cell
	Way forward:
FFS time to identify target NR cell for RRC connection re-establishment to known NR intra-frequency cell:
· Option 1: MAX (TBD ms, 5 x N1 x TSMTC).
· Option 3: Do not introduce any enhancements.
· Other options are not precluded


· Connection Re-establishment to unknown cell
	Way forward:
FFS time to identify target NR cell for RRC connection re-establishment to unknown NR intra-frequency cell:
· Option 1: Keep current requirements with N1 scaling factor corresponding the number of RX beams:
MAX (1000 ms, 10 x N1 x TSMTC)
· Option 2: Do not introduce any enhancements.
· Other options are not precluded


· WF5: Handover
	Agreement:
Criteria of known cell for FR2:
The target FR2 cell is known if it has been meeting the relevant cell identification requirement during the last 5 seconds; otherwise, it is unknown.
Way forward:
FFS the following issues:
· The scaling factor in HO requirement corresponding the number of RX beam sweep.
· A feasibility of HO to unknown cell in HST FR2 deployments.


· WF6: IDLE/INACTIVE state mobility
	Agreements:
· Use cell selection criterion S and number of DRX cycles as a baseline for cell selection requirement.
· Use table below as a background for further discussion of HST FR2 IDLE mode requirement:
Tdtect,NR_Intra, Tmeasure,NR_Intra and Tevaluate,NR_Intra for UE configured with RRM 
enhancements for high speed (Frequency range FR2)
	DRX cycle length [s] 
	Tdetect,NR_Intra [s] (number of DRX cycles) 
	Tmeasure,NR_Intra [s] (number of DRX cycles) 
	Tevaluate,NR_Intra 
[s] (number of DRX cycles) 

	
	
	
	
	

	0.32 
	2.56 x N1 x M2 (8 x N1 x M2) 
	0.32 x N1 x M3 (1 x N1 x M3) 
	0.96 x N1 x M4 (3 x M4) 
	

	0.64 
	5.12 x N1 (8 x N1) 
	0.64 x N1 (1 x N1) 
	1.92 x N1 (3 x N1) 
	

	1.28 
	8.96 x N1 (7 x N1) 
	1.28 x N1 (1 x N1) 
	3.84 x N1 (3 x N1) 
	

	2.56 
	58.88 x N1 (23 x N1) 
	2.56 x N1 (1 x N1) 
	7.68 x N1 (3 x N1) 
	

	Note 1: when SMTC < = 40 ms, M2 = M3 = M4 = 1; and when SMTC > 40 ms, M2 = 1.5, M3 = M4 = 2 
	



Way forward:
FFS the following issues:
· The upper bound of DRX cycle with enhanced requirements:
· Option 1: Use 320 ms DRX cycle as baseline for following analysis and requirement definition
· Other options are not precluded
· The values of scaling factors: N1, M2, and SMTC:
· Option 1: N1 is not necessarily the agreed Rx numbers for each scenario, N1 = 3
· Option 2: N1 refers to agreed Rx numbers
· Other options are not precluded



· The following agreement were made on RRM core requirement (part-2), captured in the approved WF [9]: 
· WF1: Downlink timing
· In FR2 HST scenario, PSS/SSS detection is robust enough to handle the ISI and time difference
· RAN4 will not introduce the SSB index allocation limitation in the specifications for FR2 HST scenarios 
· WF2: Uplink timing 
· RAN4 will further study the below options to address uplink timing issues 
· Option 1: One shot UE autonomous large uplink timing adjustment
· Option 2: Other implementation/deployment based solution 
· WF3: Scheduling restriction 
· Study the impact of timing different between beams on measurement and demod to decide whether scheduling restrictions shall apply for one symbol before and one symbol after resources (SSB, CSI-RS etc) used for L1-RSRP measurements.
· WF4: RLM/BFD evaluation period 
· The sharing factor P and PCBD, current specification can be reused for FR2 HST 
· RAN4 will further study the time instances for measurement for RLM/CBD evaluation period for short DRX case
· WF5: TCI switching delay requirements
· RAN4 will further study 1280ms duration for known condition 
· RAN4 will further study the TCI switching delay requirements
· Option 1: Reuse the existing TCI switching delay requirements for known condition 
· Option 2: NW triggered TCI switching to avoid sharp SNR drop 
· Further enhancement on TCI switching delay based on Rel-17 TCI design can be discussed in FeMIMO WI. 
· WF6: PSS/SSS detection & intra-frequency measurement 
· FFS whether to reuse the Rel-16 FR1 HST scaling factor M2 for FR2 HST or keep the 1.5 factor 
· Mpss/sss_sync_w/o_gaps and Mmeas_period_w/o_gaps is proportional to the number of samples (S) and of receiver sweeping beams (N)
· L1-RSRP measurement 
· FFS whether to reuse the Rel-16 FR1 HST scaling factor K for FR2 HST L1-RSRP measurement requirement, with the same SMTC periodicity bound of 40ms or keep the 1.5 factor
· Further enhancement can be considered if network assistant information is introduced. 
· Non-overlapping SSB location 
· RRM requirements specified in RAN4 will NOT consider SSB overlapping case.  

5. Demodulation requirement: 
· The following agreement and conclusions were made on demodulation requirement, captured in the approved WF [10].
· WF1: 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
· WF 2: 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 step: 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 step: 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. 

2.4.2	Remaining Open issues
1. FR2 HST deployment scenario related:
· Investigate and specify FR2 HST deployment scenarios:
· Observations and analysis on FR2 HST deployment scenarios to be captured in TR. 
· Channel Modeling
· The baseline assumption was to consider option 2a for demodulation if introducing test cases pending on further checking by Nov 2021 RAN4 meeting. 

2. UE RF core requirement:
· Specify the UE RF core requirements:
· FFS detailed spherical coverage requirement for FR2 HST UE: 
· Spherical coverage requirement framework: theta and phi value;
· EIRP drop from peak EIRP in boresight direction. 
· FFS UE RF requirement framework and Power class for FR2 HST UE;
· FFS detailed requirement for beam correspondence;
· FFS receiver RF requirement.

3. RRM core requirement:
· Study and specify the UE RRM core requirements:
· FFS NW signaling
· FFS UE capabilities
· FFS Number of RX beams from RRM perspective. 
· FFS requirement for CONNECTED state mobility
· FFS handover requirement
· FFS IDLE/INACTIVE state mobility
· FFS timing requirement, including FFS uplink timing requirement and scheduling restriction. 
· FFS RLM/BFD evaluation period
· FFS TCI state switching delay and enhancement
· FFS cell identification requirements, intra-frequency and L1 measurement requirements

4. RRM test requirement (performance part)
(Note: RRM Performance part not started yet.)
· Specify the RRM performance requirements of measurement accuracy if identified.
· Specify the RRM test cases related to new core requirements. 

5. Demodulation and CSI performance requirement (performance part): 
· Specify the UE demodulation and BS demodulation requirements based on outcome of channel model and maximum Doppler frequency discussion
· FFS on the test scope of UE/BS demodulation requirement 
· 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 for PDSCH/PUSCH requirement
· FFS on the details setup for PDSCH requirement 
· FFS the maximum Doppler frequency for PDSCH requirement with Bi-directional RRH deployment scenarios  
· FFS on the DPS transmission schemes for PDSCH requirement with Uni/Bi-directional RRH deployment scenarios  
· FFS on introduce UE capability to differentiate requirement for Bi/Ui-directional scenario if needed 
· FFS on the test setup feasibility for Bi-directional scenario with two panels 
· FFS on the details setup for PUSCH requirement 
· FFS on the RS configuration, MCS, for PUSCH requirement
· FFS on the details setup for UL timing adjustment requirement
· FFS on the RS configuration, timing offset for UL timing adjustment requirement
· FFS on the details setup for PRACH requirement 
· FFS on timing offset configuration 
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