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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 #101-e (Nov. 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 [12]. 

2. FR2 HST deployment scenario: 
· TP to TR 38.854 on FR2 HST deployment scenario analysis is approved in [13]. 
 
3. UE RF core requirement: 
· Draft CR to introduce beam correspondence requirement for FR2 HST UE is endorsed in [14]. 
· The following agreement and conclusion were made on UE RF core requirement, captured in the approved WF [6]. 
· WF1: UE RF requirement framework and Power Class
· For power class, the following agreement is achieved in GTW (Thursday, 4th Nov): 
· Proposal 1: Introduce new power class for FR2 HST UE, by numbering as UE power class 6 and specifying UE type as: 
	UE Power class
	UE type

	1
	Fixed wireless access (FWA) UE

	2
	Vehicular UE

	3
	Handheld UE

	4
	High power non-handheld UE

	5
	Fixed wireless access (FWA) UE

	6
	High Speed Train Roof-Mounted UE


Agreement: the proposal 1 is agreed.

· For UE RF requirement framework, the following agreement is achieved in GTW (Thursday, 4th Nov):
Agreement:
· The unified RF requirements for FR2 HST UE are defined except spherical coverage 
· FFS on spherical coverage requirements
· Option 1: use the union of the largest spherical coverage of theta and phi to define the unified requirements 
· Option 2: The unified RF requirement for FR2 HST UE is defined based on one particular scenario requiring the largest spherical coverage. 

· For UE RF requirement framework, the following agreement is achieved in GTW (Friday, 12th Nov):
Agreement: The assumption that UE has two panels, i.e., back-to-back panels, will be used to derive spherical coverage requirements.
· Further discuss whether one panel based spherical coverage requirement will be specified
· FFS on whether to mandate two panels.

· WF2: Minimum Peak EIRP
· In RAN4#99-e, the following agreement is reached [R4-2107861]:  
	· WF3: Minimum Peak EIRP
· Minimum peak EIRP requirement for FR2 HST UE:
· RAN4 adopt 30.x dBm (similar to PC5) as baseline. 
· The baseline could be further discussed if technical issue identified.


· In this meeting, the following confirmation is reached: 
· Minimum peak EIRP requirement for FR2 HST UE:
· Keep existing agreement from RAN4#99-e

· WF3: Spherical coverage
· The following agreement is achieved in GTW (Thursday, 11th Nov):  
Agreement:
· Directions of antenna panels: 
· Boresight directions for forward and backward panels shall be declared by UE vendors.
· FFS whether the limitation on boresight directions is needed
· Coordination system to be used for requirement definition: 
· Option-1: absolute coordination system:
· Option 2: relative coordination system (relative to the claimed boresight direction)
· Spherical coverage x%-tile point per panel
· Azimuth angle (i.e., phi) range to cover: 
· Option-1: [-45, +45] degree relative to absolute coordination system
· Option-2: [-25, +25] degree relative to UE declared boresight direction
· Other options are not precluded
· Elevation angle (i.e., theta) range to cover: 
· Option-1: [45, 90] degree relative to absolute coordination system
· Option-2: [-10, +10] degree relative to UE declared boresight direction

· WF4: Beam correspondence for FR2 HST UE
· In this meeting, the following agreement is reached: 
· For FR2 HST UE, the beam correspondence support can be summarized in the following table:
	FR2 Power Class
	Rel-15 BC Feature
beamCorrespondenceWithoutUL-BeamSweeping
	Rel-16 SSB based enhanced BC
beamCorrespondenceSSB-based-r16
	Rel-16 CSI-RS based enhanced BC
beamCorrespondenceCSI-RS-based-r16
	Requirement Applicability for 
(1) Minimum peak EIRP, spherical coverage requirement
(2) BC Tolerance requirement
	Side condition

	FR2 HST UE
(PC X)
	Supported
(Mandatory)
	Supported
(Mandatory)
	Not Supported
	Meet (1) w/o UL beam sweeping
BC Tolerance req. (2) is met implicitly
	Side condition for SSB based enh. BC 
(CSI-RS not provided)

	
	
	
	Supported
	
	Side condition for CSI-RS based enh. BC 
(weak SSB)



· WF5: RX Requirement for FR2 HST UE
· In this meeting, the following agreement is reached: 
· For FR2 HST UE, RAN4 adopt REFSENS requirement as PC5, that is
	Operating band
	REFSENS (dBm) / Channel bandwidth

	
	50 MHz
	100 MHz
	200 MHz
	400 MHz

	n257
	-92.6
	-89.6
	-86.6
	-83.6

	n258
	-92.8
	-89.8
	-86.8
	-83.8

	N261
	-92.6
	-89.6
	-86.6
	-83.6

	NOTE 1:	The transmitter shall be set to PUMAX as defined in clause 6.2.4




4. RRM core requirement: 
· The following agreement were made on RRM core requirement (part-1), captured in the approved WF [7]: 
· WF1: Network signaling
· Signaling for differentiation between Scenario-A and Scenario-B
	GtW Agreement:
Introduce network signalling to configure UE to follow either Set 1 or Set 2 RRM requirements


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


· Signalling of network assistance information
	Way forward:
· Further discuss signaling of RRH SSB configuration:
· Option 1: Enable network assisted signaling of SSB index and order per RRH
· Option 2: 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 when deployment parameters Dmin and Ds are similar for adjacent RRHs.
· Option 3: The system can work without such assistance signaling
· FFS, whether and which assistance signaling is needed to resolve potential mobility issue when the train is travelling direction is opposite to the serving beam orientation.
· FFS, whether to consider a change of RRH panel orientation of RRH panel in uni-directional deployment
· FFS, whether network signals the beam direction of new RRH, to which UE is switching, w.r.t. UE moving direction when it changes



· WF2: UE capabilities
· Capability to support different RX beam sweeping number
	Way forward:
Further discuss UE capability to support different RX beam sweeping number:
· Option 1: Define different UE capabilities to support 2Rx beams and 6Rx beam operation.
· Option 2: UE can support both 2Rx and 6Rx beams operations and adapt the number of Rx beams accordingly. No capacity is needed.



· Capability to support HST FR2 scenario
	Agreement:
It is not necessary to introduce UE capability to indicate the support of FR2 HST.



· Capability to change RX beam sweep number
	Agreement:
No need for CPE capability to change beam sweep number in uni-/bi-directional operation.




· WF3: The scope of RRM requirements
· Requirements for Scenario-A and Scenario-B
	GtW Agreement:
· Define only two sets of enhanced RRM requirements in terms of number of RX beams (i.e. RX beam sweeping scaling factor) per UE
· Set 1: 2 RX beams
· Set 2: 6 RX beams
· Introduce network signalling to configure UE to follow either Set 1 or Set 2 RRM requirements
· Note: the applicability of Set 1/2 requirements to the FR2 HST scenarios will be captured in the TR



· RRM requirements for uni-directional and bi-directional deployments
	Agreement:
No separate requirements for uni-/bi-directional deployments are needed.



· WF4: Scenario-B requirements
· Requirements for RRH deployment on both sides of the track
	Agreement:
Consideration of RRH positions at one/both sides of rail track doesn’t have impact on 6Rx beams agreement in Scenario B (set 2)
Way forward:
FFS, whether it is necessary and how to address scenario-B (Set 2) with two-side RRH



· WF5: Enhancement of measurement requirements in CONNECTED state
· DRX upper bound for enhanced RRM HST FR2 requirements
	Agreement:
Baseline: DRX upper bound for enhanced RRM HST FR2 requirements is [80]ms.
Way forward:
FFS, whether different requirements shall be defined for requirement Set1 and Set 2.



· M2 scaling factor for short DRX
	Way forward from GtW:
· Baseline: M2 = 1.5 if SMTC periodicity > [40] ms, otherwise M2=1
· FFS if a different scaling factor is needed for scenario-B with two-side RRH 



· Potential mobility issue when UE is moving in the direction opposite to the RRH TX beams
	Way forward:
· RAN4 to consider solutions to potential mobility issue when UE is moving in the direction opposite to the RRH TX beams in Scenario A are not precluded.
· FFS whether 80 ms DRX cycle length can be supported in Scenario A for UE moving in the direction opposite to the RRH TX beams
· Other solutions are not precluded



· WF6: Connection Re-establishment requirement
	Way forward:
Further study the requirement on the time to identify target cell for RRC connection re-establishment to NR intra-frequency cell in FR2 HST deployments:
· Time to identify Known NR cell
· Option 1: MAX (TBD, 5 x N1 x TSMTC), the value of N1 refers to agreed RX beam number
· Option 1a: TBD is 400 ms
· Option 1b: TBD is: 200 ms
· Option 2: Do not introduce any enhancements
· Time to identify unknown NR cell
· Option 1: MAX (1000 ms, 10 x N1 x TSMTC)), the value of N1 refers to agreed RX beam number
· Option 2: Do not introduce any enhancements



· WF7: Handover
	Agreement:
· Do not enhance requirements for HO to unknown cell.
· If the target cell is a known cell, then Tsearch = 0 ms.
Way forward:
FFS, whether enhancements in HO requirement corresponding the number of RX beam sweep are needed.



· WF8: IDLE/INACTIVE state mobility
	Agreements:
· Defined enhanced requirements for DRX 320 ms only.
· Requirements for longer DRX cycles are left without changes.
Way forward:
FFS, enhancement of requirement at DRX cycle length 320ms:
· Option 1: 
	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) ]
	

	Note 1:	when SMTC < = 40 ms, M2 = M3 = M4 = 1; and when SMTC > 40 ms, M2 = 1.5, M3 = M4 = 2
Note 2:	When highSpeedMeasFlag-r16 is configured, the requirements apply only to UE supporting either measurementEnhancement-r16 or [intraRAT-MeasurementEnhancement-r16].
	


· Option 1-a: N1 = 3
· Option 1-b: N1 refers to the agreed Rx numbers
· Option 2: N1 refers to the agreed Rx numbers
· Other options/enhancements are not precluded



· The following agreement were made on RRM core requirement (part-2), captured in the approved WF [8]: 
· WF1: For one shot large uplink timing adjustment
Moderator note: Highlight part is agreed during RAN4 GTW session
· It is up to network configuration to enable one shot large uplink timing adjustment mechanism
· RAN4 will further study if additional flag, e.g., unidirectional flag on top of general FR2 HST scenario flag is needed to enable one shot large uplink timing adjustment 
· RAN4 will further study the network configuration means to disable one shot large uplink timing adjustment. 
· If one shot large uplink timing adjustment is disabled, existing uplink timing adjustment, i.e., RA based mechanism, and related existing RAN4 requirements will be applied when needed 
· Introduce a mechanism for one shot large uplink timing adjustment for FR2 HST scenarios with UE allowed to adjust uplink timing beyond Tq
· FFS for conditions and additional network assistance for UE to apply one shot large uplink timing adjustment. 
· The following options can be considered for triggering condition and network assistance 
· Option 1: No condition except DL timing difference: 
· UE will apply one shot large timing adjustment if UE measurement on DL timing difference is larger than certain threshold. 
· FFS for how to define the threshold 
· Option 2: TCI switching without network assistance: 
· UE will apply one shot large timing adjustment on TCI switching occasion if UE measurement on DL timing difference is larger than certain threshold. 
· FFS for how to define the threshold 
· Option 3: TCI switching with network assistance of indication of inter-RRH and UE large DL timing change detection
· UE will apply one shot large timing adjustment on TCI switching between RRH occasion if UE measurement on DL timing difference is larger than certain threshold. 
· FFS for how to define the threshold 
· FFS for detailed network indication of inter-RRH. One example could be a flag in MAC-CE command came with TCI state switch command, or could be SSB index and order per RRH.
· Option 4: TCI switching with network assistance of indication of inter-RRH but without UE large DL timing change detection
· UE will apply one shot large timing adjustment on TCI switching between RRH occasions 
· FFS for detailed network indication of inter-RRH. One example could be a flag in MAC-CE command came with TCI state switch command, or could be SSB index and order per RRH.
· Performance degradation and impact to signalling design shall be discussed for above procedures
· RAN4 will further discuss the accuracy performance and testing issues based on conclusion of above procedures   

· WF2: For RLM/BFD requirements 
· The existing 1280ms duration for known condition is applied for FR2 HST scenario
· RAN4 will further study the RLM/BFD requirements for DRX <=80ms for FR2 HST scenarios
· Option 1: following RX beam factor for set-1 and set-2
· Option 2: The existing RLM/BFD requirements for DRX <=80ms is applied

· WF3: For CBD requirements
· No enhancement on CBD requirements for DRX <=80ms

· WF4: For PSS/SSS and intra-freq measurement
· Reuse the Rel-16 FR1 HST scaling factor M2 for FR2 HST with the same SMTC periodicity bound of 40ms unless technical issues identified
· FFS if a different scaling factor is needed for scenario-B with two-side RRH
· L1-RSRP measurement 
· Reuse the Rel-16 FR1 HST scaling factor K for FR2 HST L1-RSRP measurement requirement, with the same SMTC periodicity bound of 40ms unless technical issues identified
· Separate sets of requirements for deployment Scenarios A and B
· For scenario A 
	Configuration
	TL1-RSRP_Measurement_Period_SSB (ms) 

	non-DRX
	max(TReport, ceil(M*P*NA)*TSSB)

	DRX cycle ≤ [80ms]
	max(TReport, ceil([1.5]*M*P*NA)*max(TDRX,TSSB))

	Note:	TSSB = ssb-periodicityServingCell is the periodicity of the SSB-Index configured for L1-RSRP measurement. TDRX is the DRX cycle length. TReport is configured periodicity for reporting.


NA = 2
· For scenario B
	Configuration
	TL1-RSRP_Measurement_Period_SSB (ms) 

	non-DRX
	max(TReport, ceil(M*P*NB)*TSSB)

	DRX cycle < [80ms]
	max(TReport, ceil([1.5]*M*P*NB)*max(TDRX,TSSB))

	Note:	TSSB = ssb-periodicityServingCell is the periodicity of the SSB-Index configured for L1-RSRP measurement. TDRX is the DRX cycle length. TReport is configured periodicity for reporting.


NB = 6  

5. Demodulation requirement: 
· Simulation assumption for PDSCH requirement for FR2 HST is approved in [11].
· The following agreement and conclusions on the general and UE/BS demodulation requirement for FR2 HST, captured in the approved WF [9, 19].
· WF1: Channel model 
· Channel model for Uni-directional RRH deployment
· For Uni-directional deployment, one channel model (either toward to serving beam or away from serving beam) is applied for demodulation requirement even if UE can travel in two directions in practice.
· Use the HST-DPS channel model below as a starting point for FR2 HST Uni-Directional RRH Deployment
· UE is moving towards serving beam
· The cosine of angle θ(t)  used in Doppler shift  is provided as
 

0 
· Channel model for Bi-directional RRH deployment
· Apply channel modelling as option 2a for FR2 HST Bi-directional RRH deployment
· Option 2(a): To match Bi-directional deployment Scheme-1: UE connect to 2nd-nearest RRH.



· Whether to incorporate propagation delay/delay jump in DL demodulation channel model
· TCI switching belongs RRM scope, no need to be modelling and considering in demodulation requirements
· Demodulation requirements will not verify the PDSCH performance during TCI switching period.
· No propagation delay and  delay jump modelling in channel model for DL PDSCH demodulation  
· WF2: OTA test for UE and BS
· Assuming single panel for FR2 HST UE and BS Bi-directional RRH deployment scenario
· WF3: UE demodulation requirements
· Scope of UE demodulation 
· Define PDSCH demodulation requirements with channel model derived base on Uni-directional deployment scenario and Bi-directional deployment scenario
· FFS on the naming of channel model captured in the spec
· Introduce PDSCH requirement with DPS transmission scheme 1a and 1b
· Number of test cases
· Case 1: Uni-directional scenario A with DPS scheme 1b
· Case 2: Bi-directional scenario B with DPS scheme 1a
· Test applicability  rule 
· If UE is capable of more than 1 activated TCI state, UE should pass test both case 1 and case 2, otherwise, UE should only pass test of case 2  
· Doppler Frequency for Bi-directional scenario 
· The baseline assumption: No NWA signalling needed to differentiate the Deployment type, Intra/Inter-RRH TCI Switching type from RAN4 demodulation performance requirements perspective if no clear performance benefits identified with such new NWA signalling 
· Option 1 : 9722Hz for Bi-directional scenario,  and the assumption of RS for tracking is up to UE implementation
· Option 1a:  Introduce Network Signaling that informs the UE whether a jump is expected (including Deployment type, Intra/Inter-RRH TCI Switching type);
· Option 1b: Not introduce any Network Signaling to inform UE about the Doppler jump
· Option 2 : Two sets of requirement pending on UE capability for Bi-directional scenario
· 9722Hz
· 7000Hz
· Option 3: Two sets of requirement pending on UE capability for Bi-directional scenario
· 9722Hz
· 5652Hz with 0.1ppm FOE error and 10% safety margin
· UE capability
· Option 1: 
· Do not introduce the UE capability to differentiate requirement for Bi/Uni-directional.
· Option 2: if found to be needed, define UE capability to support operation in HST FR2 bidirectional deployments with higher than 250 km/h speed. Define corresponding performance requirements with up to UE capability
· Test applicability rule for two sets requirement for Bi-directional scenario
· Option 1: If bi-directional requirements will be defined for two different speeds and define applicability rule that if UE has passed requirement with higher speed it does not need to pass requirement with lower speed.
· Reference:

Requirements for Bi-directional scenario if agreed
	Deployment
	DPS Tx scheme
	Speed
	Comment
	Test #

	Bi-directional
	Scenario B
	1a
	350 km/h
	If it is introduced, will be up to UE capability 
	2

	
	Scenario B
	1a
	250 km/h
	Mandatory
	3



· Deployment scenario for demodulation test for Bi-directional scenario
· Appling the following test setup for Bi-directional deployment for PDSCH requirement as baseline assumption 
· For PDSCH Demodulation Tests with bidirectional deployment, assume that the FR2 HST UE is connected to the 2nd nearest RRH according to the deployment model depicted in the picture as
[image: ]

	Assume that FR2 HST UEs:
· Are always connected to the 2nd-nearest RRH, to avoid coverage holes when the train is located close or right below the RRH location;
· According to the principle listed below, the switching points between connecting to one RRH to another RRH are located at:
· At the midpoint between 2 RRH location [(2k+1)*Ds/2] 
· where the UE switches between adjacent RRHs, ie. from RRH#(2k+1) to RRH#(2k) or from RRH#(2k-1) to RRH#(2k), and;
· Exactly at the RRH location (ie, (2k)*Ds), 
· where the UE switches between non-adjacent RRH, ie. from RRH#(2k+1) to RRH#(2k-1) or vice versa;



· UE FO/TO Tracking
· The baseline assumption: No NWA signaling needed to differentiate the Deployment type, Intra/Inter-RRH TCI Switching type from RAN4 demodulation performance requirements perspective if no clear performance benefits identified with such new NWA signaling 
· FFS on introduction higher layer signaling (ie. System Information, RRC)) to inform the UE of the FR2 HST deployment typology (Uni-directional and Bi-directional scenario) for PDSCH demodulation requirement
· FFS on introduction MAC-CE signaling to inform the UE of the TCI switching typology (Intra/Inter -RRH) for PDSCH demodulation requirement 
· Encourage companies to analysis the impact on PDSCH demodulation requirement, the UE receiver processing , as well as the pros and cons with and without NW signaling, from demodulation perspective
· Test procedure of DPS transmission scheme
· Apply the conclusion of RRM discussion about TCI switching delay about PDSCH allocation time line for test procedure set up of PDSCH requirement 
· No PDSCH is scheduling during the period of TCI state switching 
· FFS on test procedure of DPS scheme 1a and DPS scheme 1b for Unidirectional and Bi-directional scenario 
· Option 1: Do not consider throughput statistics until the UE has received and processed at least one instance of SSB, followed by one instance of TRS and including respective RS processing time.
· THARQ +TMAC Proc+TfirstSSB + TSSB proc+ TfirstTRSafterSSB+ TTRS pro  
where
·  is the number of slots between PDSCH and corresponding HARQ-ACK information, 
· TMAC Proc is the number of slots for MAC CE processing
· TfirstSSB is the number of slots to the first SSB transmission occasion after MAC CE command is decoded by the UE
· TSSB proc is the number of slots for SSB processing
· TfirstTRSafterSSB is the number of slot to the first TRS transmission occasion available after (TfirstSSB + TSSB proc) 
· TTRS pro  it the number of slots for TRS processing
· Option 2: 
· THARQ +TMAC Proc +TfirstRS + TRS_proc
where
· TfirstRS is the larger number of slots to the first SSB transmission and the first TRS transmission after MAC CE command is decoded by the UE
· TRS_proc is the larger number of slots for SSB processing and TRS processing
· Option 3: 
· Bi-directional scenario DPS scheme1a, THARQ +TMAC Proc +TfirstSSB + TSSB proc
· Uni-directional scenario DPS scheme 1b, THARQ +TMAC Proc
· Option 4: 
· Bi-directional scenario  DPS scheme1a, THARQ +TMAC Proc +TfirstSSB + TSSB proc + TfirstTRSafterSSB+ TTRS pro
· Uni-directional scenario DPS scheme1b, THARQ +TMAC Proc
· Test setup for PDSCH requirement
· Antenna configuration: 2x2
· DMRS type 1 with additional DMRS symbols (i,e., DMRS configuration with 1+1+1)
· SCS =120kHz, CBW=200MHz
· SSB position in burst: 1
· CRS-RS offset: 2 for CSI-RS resource 1 and 2, 3 for CSI-RS resource 3 and 4
· Configure 2 SSBs associated with 2 CSI-RS resources sets for PDSCH requirement, where SSB # (k mod 2), CSI-RS (for tracking) resource set # ((k mod 2) + 1), CSI-RS (for CSI acquisition) resource set # ((k mod 2) + 3) and CSI-RS (for beam refinement) resource set # ((k mod 2)+5) are transmitted by kth RRH
· TDD pattern: 3D1S1U, S=10D:2G:2U
· Scheduled PDSCH in TDD special slots as baseline
· MCS and Rank 
· MCS 17, Rank 2 as starting point
· Other options are not precluded
· SSB and TRS period configuration
· Option 1: 20ms for SSB, 10ms for TRS
· Option 2: 20ms for both SSB and TRS
· Other options are not precluded
· Encourage interesting companies bring the simulation results in the next meeting for alignment based on R4-2120704
· WF 4: BS demodulation  requirements
· WF on PUSCH requirements
· Scope of PUSCH requirement with Uni-directional RRH scenario A/B and Bi-directional RRH scenario B
· 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
· 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 1 DMRS + PT_RS (L=1, K=2)
· Define FRC for 1 DMRS + PT_RS (L=1, K=2)
· FFS, definition of test applicability rules based on BS manufacturer declaration
· [bookmark: _Hlk87478012]FOC implementation and MCS
· [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.
· 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
· 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
· 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
· 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

2.4.2	Remaining Open issues
1. FR2 HST deployment scenario related:
· No outstanding issues.  

2. UE RF core requirement:
· Specify the UE RF core requirements:
· FFS UE RF requirement framework and Power class for FR2 HST UE;
· FFS on spherical coverage requirements
· FFS whether one panel based spherical coverage requirement will be specified
· FFS on whether to mandate two panels
· FFS spherical coverage requirement for FR2 HST UE: 
· FFS whether the limitation on boresight directions is needed
· FFS coordination system to be used for requirement definition
· FFS spherical coverage x%-tile point per panel
· EIRP drop from peak EIRP in boresight direction
· FFS detailed side conditions for beam correspondence
· FFS EIS spherical coverage requirement

3. RRM core requirement:
· Study and specify the UE RRM core requirements:
· NW signaling: 
· FFS signaling of uni-/bi-directional operation
· FFS signalling of network assistance information
· UE capabilities
· FFS capability to support different RX beam sweeping number
· Scenario-B requirements
· FFS requirements for RRH deployment on both sides of the track
· Enhancement of measurement requirements in CONNECTED state
· FFS DRX upper bound for enhanced RRM HST FR2 requirements
· FFS M2 scaling factor for short DRX
· Potential mobility issue when UE is moving in the direction opposite to the RRH TX beams
· Connection Re-establishment requirement
· Further study the requirement on the time to identify target cell for RRC connection re-establishment to NR intra-frequency cell in FR2 HST deployments:
· Handover
· FFS whether enhancements in HO requirement corresponding the number of RX beam sweep are needed.
· IDLE/INACTIVE state mobility
· FFS, enhancement of requirement at DRX cycle length 320ms
· One shot large uplink timing adjustment
· FFS for conditions and additional network assistance for UE to apply one shot large uplink timing adjustment. 
· RLM/BFD requirements
· RAN4 will further study the RLM/BFD requirements for DRX <=80ms for FR2 HST scenarios
· PSS/SSS and intra-freq measurement
· FFS if a different scaling factor is needed for scenario-B with two-side RRH

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 agreed channel model
· FFS on the details setup for PDSCH requirement 
· FFS maximum Doppler frequency for PDSCH requirement with Bi-directional RRH deployment scenarios  
· FFS on introduce UE capability to differentiate requirement for Bi/Ui-directional scenario if needed 
· FFS on test applicability rule for two sets requirement for Bi-directional scenario if needed
· FFS on NWA signaling to inform the UE of FR2 HST deployment for PDSCH  demodulation requirement if needed 
· FFS on the details setup for PUSCH requirement 
· FFS on MCS for PUSCH requirement
· FFS on the test applicability rule with different MCS requirement if needed
· FFS on the test applicability rule with different RS configuration if needed  
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