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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-bis-e (Jan. 2022, Electronic)
1. General: 
· A summary of the electronic meeting email discussion on FR2 HST UE RF requirement was provided in [1].
· A summary of the electronic meeting email discussion on FR2 HST RRM requirement (part 1) was provided in [2].
· A summary of the electronic meeting email discussion on FR2 HST RRM requirement (part 2) was provided in [3].
· A summary of the electronic meeting email discussion on FR2 HST Demod requirement (part 1) was provided in [4].
· A summary of the electronic meeting email discussion on FR2 HST Demod requirement (part 2) was provided in [5].

2. TR 38.854 related: 
· The updated TR 38.854 for FR2 HST v0.2.0 was agreed in [6] to capture endorsed TPs before RAN4#101-bis-e.
· The updated TR 38.854 for FR2 HST v0.3.0 was email approved in [7] to capture TPs endorsed in RAN4#101-bis-e.
· TP to TR 38.854 on Deployment Scenario Analysis for FR2 HST, is endorsed in [8, R4-2203088].
· TP to TR 38.854 on Coverage Analysis for FR2 HST, is endorsed in [9, R4-2203089].

3. UE RF core requirement: 
· Draft CR to introduce beam correspondence requirement for FR2 HST UE is endorsed in [17, R4-2202273]. 
· The following agreement and WF were made on UE RF requirement, captured in the approved WF [10, R4-2202270]. 
· WF1: Spherical Coverage Requirement and Framework
· Spherical coverage requirement framework – Requirement for one panel: 
· The following agreement achieved in GTW session (19th Jan), captured Chairman Notes and copied here for information: 
	Agreement: RAN4 shall not define core requirement for one-panel based spherical coverage requirement.


· Spherical coverage requirement – Coordination system
· The following agreement achieved in GTW session (19th Jan), captured Chairman Notes and copied here for information: 
	Agreement: use the absolution coordination system as well as Qualcomm proposals below as baseline
· The minimum EIRP measured over the spherical coverage evaluation areas specified below is defined as the spherical coverage requirement and is found in Table 6.2.1.6-3 below. UE spherical coverage evaluation areas are found in Table 6.2.1.6-3a below, by consisting of Area-1 and Area-2, in the reference coordinate system in Annex J.1. The requirement is verified with the test metric of EIRP (Link= Spherical coverage grid, Meas=Link angle).
Table 6.2.1.6-3: UE spherical coverage for power class 6
	Operating band
	Min EIRP over UE spherical coverage evaluation areas (dBm)

	n257
	TBD

	n258
	TBD

	n259
	TBD

	NOTE 1:   Minimum EIRP over UE spherical coverage evaluation areas is defined as the lower limit without tolerance
NOTE 2:   The requirements in this table are verified only under normal temperature conditions as defined in Annex E.2.1.


Table 6.2.1.6-3a: UE spherical coverage evaluation areas for power class 6
	
	θ range (degree)
	ϕ range (degree)

	Area-1
	90 to (90-theta_elev)
	-phi_az to + phi_az

	Area-2
	90 to (90-theta_elev)
	180-phi_az to 180+ phi_az

	NOTE 1: When testing power class 6 UEs, DUT orientation can be determined according to the UE spherical coverage evaluation areas, not necessarily following default alignment in Figure J.1-2 or positioning guidelines in clause J.3.
NOTE 2: High speed train deployment is expected to be w.r.t. the reference coordination system: θ = 90 (degree) corresponds to the ground plane the train is running on, and ϕ= 0 or 180 with θ = 90 are the train track directions.





· Spherical coverage requirement framework - Coverage region
· The following agreement achieved in GTW session (19th Jan), captured Chairman Notes and copied here for information: 
	Agreement: network signaling is provided to configure UE to follow enhanced RRM requirement Set 2.


· Spherical coverage requirement – Coverage Region and x%-tile
· Way forward: 
· Use below region (provided in spherical coordination system) as the baseline for UE spherical evaluation areas: 
· Azimuth angle range (relative to 0 and 180 degree in spherical coordination system):   
· [[-37.5]degrees, [+37.5]degrees]
· Elevation angle:
·  [-15degrees, +15degrees] w.r.t. UE claimed boresight direction
· i.e., [90degrees, 90-30degrees] in spherical coordination system by assuming 15degree upper-tilted for panel’s boresight. 
· Companies are encouraged to provide evaluation on EIRP spherical coverage requirement over the above baseline for UE spherical evaluation areas. 
· Spherical coverage requirement - EIRP drop
· Way Forward: 
· FFS the spherical coverage requirement:
· FFS Set EIRP drop requirement to keep received power at gNB stable.
· FFS EIRP drop requirement for HST is -15dB.

· WF2 Beam Correspondence for FR2 HST UE 
· Issue 2-2-1: Side Condition for FR2 Power Class 6 UE Beam Correspondence Requirement
· The following agreement achieved in GTW session (19th Jan), captured Chairman Notes and copied here for information: 
	Agreement: 
· After RAN4 obtained PC6 EIS spherical coverage requirement, the side conditions for beam correspondence requirement can be derived according by: 
· Minimum SSB_RP = EIS spherical coverage(PC6, n259, 50MHz) - 10*log10(nrofRBs x 12) – SNR(at Refsens) + SSB Ês/Iot + ΔMBS 



4. RRM core requirement: 
· LS on network signaling for Rel-17 NR FR2 HST RRM is approved [12, R4-2202765]: 
	1. Overall Description:
In the Rel-17 work item on NR support for high-speed train scenarios in FR2 (NR_HST_FR2), RAN4 has agreed to specify 2 sets of enhanced NR RRM requirements for UE moving at speed up to 350 km/h. Network signaling assistance is needed to indicate the UE which one of the 2 sets to apply. The per cell signaling is provided to UE in both idle mode and connected mode.

Additionally, in FR2 (NR_HST_FR2), RAN4 has agreed to introduce following:
· network assistance to inform UE on the FR2 HST deployment type (uni-directional or bi-directional), and
· network signaling flag to enable/disable large one shot UE autonomous uplink transmit timing adjustment. 

Thus, network signalings are needed respectively for indicating to UE of the FR2 HST deployment type and whether one step large UE autonomous UL transmit timing adjustment is enabled or not. The per cell signalings are provided to UE in both idle mode and connected mode.

RAN4 has also agreed to introduce a new power class for FR2 HST UE, which is numbered as UE power class 6 and the UE type is high speed train roof-mounted UE.  

It should be noted that the above network signalings except deployment type are applicable to FR2 power class 6 UE, which is FR2 UE type for high speed train roof-mounted UE, and 

The R16 FR1 HST signaling design can be considered as a reference framework. 

RAN4 kindly requests RAN2 to define network signalings to support the above-mentioned functionalities for Rel-17 FR2 HST.



2. Actions:
To RAN WG2 group.
ACTION: 	RAN4 kindly requests RAN2 to define the necessary signaling to enable the above-mentioned behaviors for Rel-17 FR2 HST RRM.




· The following agreement were made on RRM core requirement (part-1), captured in approved WF [11, R4-2202594]: 
· WF1: Network signaling
· Signaling of uni-/bi-directional operation
	GtW Agreement:
Introduce network assistance to inform UE on the FR2 HST deployment type (uni-directional or bi-directional)


· Signaling to indicate set 1 or set 2 RRM requirement
	Agreement:
Include cell-specific signaling of Set 1 or Set 2 enhanced RRM requirement into the LS to RAN2.


· [bookmark: _Hlk93524564]Applicability of enhanced RRM requirements in TP
	Way forward:
· FFS, whether it should be clarified in the TR that 2Rx beam sweep based requirement (set 1) applies to the deployment scenario with Dmin > [10] m or Hdiff (height difference between train rooftop mounted CPE and RRH) > [10] m, performance degradation is expected.
· The proponents are encouraged to bring a TP to the TR, where the discussion can focus on the TP.


· [bookmark: _Hlk93524637]Lightweight network assistance signaling
	Way forward:
Discuss further which NWA signaling is needed:
· Option 1: Enable network assisted signaling of SSB index and order per RRH.
· Option 2: The network assistance signaling of SSB configuration shall not be introduced in Rel-17.
· Option 3: Introduce inter-RRH indication
· Option 4: Other options are not precluded



· WF2: Deployment-related issues
· [bookmark: _Hlk93524939]Train travelling opposite to the serving beam and upper DRX bound
	Agreement:
The DRX upper bound = 80 ms applies both to Sets 1 (Scenario-A) and 2 (Scenario-B).
Way forward:
The companies are encouraged to provide the analysis of Scenario-A where the train is travelling in the direction opposite to the serving beam orientation in the TR.


· [bookmark: _Hlk93525117]Two-side RRM deployment in Scenario-B
	GtW agreement:
No special consideration for two-side RRH deployment for RRM requirements definition


· Change of RRH panel orientation in uni-directional deployments
	[bookmark: _Hlk93525773]Agreement:
Do not define defined additional network signalling to identify to the UE a change of RRH panel orientation in uni-directional deployment, which is merged with Issue 1-1-4.



· WF3: UE capabilities
· Capability to support different RX beam sweeping number
	Agreement:
FR2 HST UE (power class 6 UE) shall mandatorily support both Set 1 and Set 2 enhanced RRM requirements, in terms of different RX beams (i.e., RX beam sweeping scaling factor) per UE.


· UE feature list
	[bookmark: _Hlk93526509]Way forward:
Companies are encouraged to check further UE feature needed for the support of enhanced RRM requirements for FR2 HST:
· FFS, whether power class shall be used to identify the feature support
· FFS, whether per-band type is necessary or per-UE type is enough



· WF4: CR work split (informative)
	TS 38.133 section number
	TS 38.133 section title
	Responsible company

	BigCR editor
	Nokia

	4
	SA: RRC_IDLE state mobility

	4.1
	Cell Selection
	

	4.2
	Cell Re-selection
	ZTE

	5
	SA: RRC_INACTIVE state mobility

	5.1
	Cell Re-selection
	

	6
	RRC_CONNECTED state mobility

	6.1
	Handover
	Ericsson

	6.2
	RRC Connection Mobility Control
	Ericsson

	7
	Timing

	7.1
	UE transmit timing
	Nokia

	7.2
	UE timer accuracy
	

	7.3
	Timing advance
	

	7.4
	Cell phase synchronization accuracy
	

	7.7
	deriveSSB-IndexFromCell tolerance
	

	8
	Signalling characteristics

	8.1
	Radio Link Monitoring
	CATT

	8.5
	Link Recovery Procedures
	CATT

	8.10
	Active TCI state switching delay
	Samsung

	8.12
	Uplink spatial relation switch delay
	Samsung

	9
	Measurement Procedure

	9.2
	NR intra-frequency measurements
	Nokia

	9.5
	L1-RSRP measurements for Reporting
	ZTE

	9.8
	L1-SINR measurements for Reporting
	Huawei

	9.10
	CSI-RS based L3 measurements
	Huawei



· WF5: RRC CONNECTED and IDLE state mobility requirements
· Handover
	Agreement:
No enhancement is needed in HO requirement.


· RRC Re-establishment requirement to known cell
	Agreement:
Do not define RRC Re-establishment requirement to known cell for HST FR2.


· RRC Re-establishment requirement to unknown cell
	Agreement:
Define RRC connection re-establishment requirement to unknown NR intra-frequency cell Tidentify_intra_NR = MAX (1000 ms, 10 x N1 x TSMTC) when SINR≥ -8dB, the value of N1 refers to agreed RX beam number.


· IDLE/INACTIVE state Cell Re-selection
	Agreement:
Defined enhanced requirements for Cell reselection in IDLE/INACTIVE mode for DRX 320 ms in HST FR2 deployments:

	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].
	


N1 refers to the number of Rx beams and equals 2 for Set 1, and 6 for Set 2.
Way forward:
The companies are encouraged to check the Notes and to reformulate Note 2.



· WF6: Measurement procedure requirements
· Time period for PSS/SSS detection and Measurement period for intra-frequency measurements
	Agreement:
PSS/SSS detection 
Set 1:  
Table 1: Time period for PSS/SSS detection when [flag1] is configured, (Frequency range FR2) 
	DRX cycle 
	TPSS/SSS_sync_intra 

	No DRX 
	max(600ms, ceil([6] x Kp x Klayer1_measurement)  x SMTC period)Note 1 x CSSFintra 

	DRX cycle≤ 80 ms
	max(600ms, ceil([6] x M2Note 2 x Kp x Klayer1_measurement) x max(SMTC period,DRX cycle)) x CSSFintra 

	80ms< DRX cycle≤ 320ms 
	max(600ms, ceil(M2 x Mpss/sss_sync_w/o_gaps  x Kp x Klayer1_measurement) x max(SMTC period,DRX cycle)) x CSSFintra 

	DRX cycle>320ms 
	ceil(Mpss/sss_sync_w/o_gaps  x Kp x Klayer1_measurement)  x DRX cycle x CSSFintra 

	NOTE 1: If different SMTC periodicities are configured for different cells, the SMTC period in the requirement is the one used by the cell being identified 
NOTE 2: M2 = 1.5 if SMTC periodicity > 40 ms; otherwise M2 = 1



Set 2:  
Table 2: Time period for PSS/SSS detection when [flag2] is configured, (Frequency range FR2) 
	DRX cycle 
	TPSS/SSS_sync_intra 

	No DRX 
	max(600ms, ceil([18] x Kp x Klayer1_measurement)  x SMTC period)Note 1 x CSSFintra 

	DRX cycle≤ 80ms
	max(600ms, ceil([18] x M2Note 2 x Kp x Klayer1_measurement) x max(SMTC period,DRX cycle)) x CSSFintra 

	80ms< DRX cycle≤ 320ms 
	max(600ms, ceil(M2 x Mpss/sss_sync_w/o_gaps  x Kp x Klayer1_measurement) x max(SMTC period,DRX cycle)) x CSSFintra 

	DRX cycle>320ms 
	ceil(Mpss/sss_sync_w/o_gaps  x Kp x Klayer1_measurement)  x DRX cycle x CSSFintra 

	NOTE 1: If different SMTC periodicities are configured for different cells, the SMTC period in the requirement is the one used by the cell being identified 
NOTE 2: M2 = 1.5 if SMTC periodicity > 40 ms; otherwise M2 = 1



SSB measurement period 
Set 1: 
Table 3: Measurement period for intra-frequency measurements without gaps when [flag1] is configured (FR2) 
	DRX cycle 
	T SSB_measurement_period_intra   

	No DRX 
	max(400ms, ceil([6] x Kp x Klayer1_measurement) x SMTC period)Note 1 x CSSFintra 

	DRX cycle≤ 80ms
	max(400ms, ceil([6] x M2Note 2 x Kp x Klayer1_measurement) x max(SMTC period,DRX cycle)) x CSSFintra 

	80ms< DRX cycle≤ 320ms 
	max(400ms, ceil(M2x Mmeas_period_w/o_gaps x Kp x Klayer1_measurement) x max(SMTC period,DRX cycle)) x CSSFintra  

	DRX cycle>320ms 
	ceil(Mmeas_period_w/o_gaps xKp x Klayer1_measurement ) x DRX cycle x CSSFintra 

	NOTE 1: If different SMTC periodicities are configured for different cells, the SMTC period in the requirement is the one used by the cell being identified 
NOTE 2: M2 = 1.5 if SMTC periodicity > 40 ms; otherwise M2 = 1



Set 2: 
Table 4: Measurement period for intra-frequency measurements without gaps when [flag2] is configured (FR2) 
	DRX cycle 
	T SSB_measurement_period_intra   

	No DRX 
	max(400ms, ceil([18] x Kp x Klayer1_measurement) x SMTC period)Note 1 x CSSFintra 

	DRX cycle≤ [80ms] 
	max(400ms, ceil([18] x M2Note 2 x Kp x Klayer1_measurement) x max(SMTC period,DRX cycle)) x CSSFintra 

	80ms< DRX cycle≤ 320ms 
	max(400ms, ceil(M2x Mmeas_period_w/o_gaps x Kp x Klayer1_measurement) x max(SMTC period,DRX cycle)) x CSSFintra  

	DRX cycle>320ms 
	ceil(Mmeas_period_w/o_gaps xKp x Klayer1_measurement ) x DRX cycle x CSSFintra 

	NOTE 1: If different SMTC periodicities are configured for different cells, the SMTC period in the requirement is the one used by the cell being identified 
NOTE 2: M2 = 1.5 if SMTC periodicity > 40 ms; otherwise M2 = 1



Way forward:
· Discuss the following options to define the scaling factors:
· Option 1: Scaling factors (Mpss/sss_synch_w/o_gaps and Mmeas_period_w/o_gaps) equal 6 for Set 1 and 18 for Set 2
· Option 2: Scaling factors (Mpss/sss_synch_w/o_gaps and Mmeas_period_w/o_gaps) equal 10 for Set 1 and 24 for Set 2
· Companies are encouraged to check, whether 600ms lower bound is makes sense when 80ms< DRX cycle≤ 320ms


· L1-RSRP measurements for Reporting
	Agreement:
· For Set 1 
	Configuration
	TL1-RSRP_Measurement_Period_SSB (ms) 

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

	DRX cycle ≤ 80ms
	max(TReport, ceil(M*P*NA*M2)*max(TDRX,TSSB))

	Note 1:	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.
NOTE 2: M2 = 1.5 if SMTC periodicity > 40 ms; otherwise M2 = 1


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

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

	DRX cycle ≤ 80ms
	max(TReport, ceil(M*P*NB*M2)*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.
NOTE 2: M2 = 1.5 if SMTC periodicity > 40 ms; otherwise M2 = 1


NB = 6


· Applicability of requirements to non-PC6 UE
	Way forward:
FFS, whether enhanced requirement should be applied to other than PC6 UEs even when HST FR2 flags are configured.



· WF7: Signaling characteristics
· RLM/BFD evaluation period 
	Agreement:
Define scaling factor N for no DRX and DRX cycle <=80 ms by following the number of RX beams per UE for Set 1 and Set 2: Set 1: 2 RX beams; (2) Set 2: 6 RX beams.


· TCI switching delay
	Way forward:
FFS how to avoid inter-symbol interference during TCI switching for FR2 HST scenario.


· Uplink Spatial Relation Switch Delay
	Agreement:
For the known conditions for spatial relation when associated with DL-RS, the requirement defined in Rel-16 shall be reused, and no standard impact is expected for Rel-17 FR2 HST.



· The following agreement were made on uplink timing for FR2 HST, captured in the approved WF [13, R4-2202767]: 
· WF1: Network signalling to enable/disable one shot large UL timing adjustment 
· Agreement achieved in GTW (Jan. 21): 
	· Agreement
· Dedicated new RRC based network signalling flag will be specified to enable/disable one shot large UL timing adjustment
· Such above RRC based network signalling is not limited to a particular FR2 HST deployment and/or scenarios, i.e., bi-directional scenario or uni-directional scenario


· WF2: The value of timing difference threshold 
	· Agreement achieved in GTW on 25th Jan: 
· With network signaling to enable one shot large timing adjustment UE shall apply one shot large timing adjustment on TCI switching occasion if UE measurement on DL timing difference is larger than a timing difference threshold.
· Option 1: 9*64*Tc = CP/2
· Option 2: Tq = 4.5*64*TC = CP/4
· Option 3: Select a threshold from above options or new options, and the performance degradation due to timing error on both DL and UL to UE and network after TCI state switch is expected if network assistant signaling to inform UE on cross RRH TCI state switch is not introduced
· Other options are not precluded
· FFS, RRM requirement, and acceptable value of residual error in UE large one-shot UL timing adjustment.


· WF3: Random Access (RA)-based mechanism
· Way Forward: 
· No specification change shall be introduced for the current RA procedure due to Rel-17 FR2 HST. 
· Whether to bring the text proposal to TR in future RAN4 meetings is up to proponent.
· WF4: Scheduling Restriction
· Way Forward: 
· Scheduling restriction related to large propagation delay difference caused by inter-RRH beam switching in FR2 HST: 
· FFS the necessity of UL scheduling restriction (i.e., the UE is not expected to transmit PUCCH/PUSCH/SRS) after cross-RRH TCI state switch until the first TRS is received after the TCI state switch.
· RAN4 introduce scheduling restriction for the symbol before and after reference symbols used for L1-RSRP measurement. 
· Such scheduling restriction shall be specified in clauses of L1 measurement (i.e., L1-SINR and L1-RSRP)

5. Demodulation requirement: 
· The following agreement were made on UE demodulation requirement, captured in approved WF [14, R4-2203093], and the simulation assumption for PDSCH requirement was approved in [15, R4-2203094]:
· WF1: Network Assistance signaling
· From demodulation requirements aspect, no need to define network assistance signalling to indicate TCI state switching type or deployment type
· Whether this needed or not from RRM aspect subject to RRM session discussion.
· The practical issue related to Rx beam switching management in test set-up subject to RRM session discussion
· WF2: UE capability and Doppler Frequency
· Don’t introduce UE capability for Uni-directional and Bi-directional deployment scenario from UE demodulation aspect.
· Define PDSCH requirement in Bi-directional scenario with Doppler Frequency as 9722Hz
· WF3: UE feature list
· No need to define additional signalling to indicate UE supporting of demodulation  requirements for FR2 HST, if UE indicates supporting FR2 HST operation with FR2 UE power class PC6 signalling
· WF4: Test Setup for PDSCH requirement
· Test case definition and test applicability rule 
· RAN4 define UE demodulation requirements with transmission schemes as
· Case 1: Uni-directional scenario A with DPS scheme 1b
· Case 2: Bi-directional scenario B with DPS scheme 1a
· Test applicability rule 
· Option 1 
· 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
· Option 2
· 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
· If UE passes case 1 (Uni-directional scenario A with DPS scheme 1b), the performance of Uni-directional scenario B with DPS scheme 1b are also guaranteed.
· Channel Model names for DPS transmission schemes  
· Bi-directional scenario B :   HST-DPS-FR2-BI-B
· Uni-directional scenario A:  HST-DPS-FR2-UNI-A
· WF5: SSB and TRS transmission period configuration
· Configure SSB  transmission period as 20ms and TRS transmission period as 10ms for FR2 HST UE PDSCH demodulation requirement test
· Configuration SSB slot offset as 0 as baseline
· WF6: TCI switching scheduling for uni-directional 
· Schedule  the active TCI switching for PDSCH demodulation test with the channel model assuming the Uni-directional Scenario A as follows
· Switch from RRH #(k-1) to RRH #k at the location of 


· Number of RRH and SSB(TRS) per Cell for test
· Infinite RRHs per Cell , configure the maximum number 4 of SSB and TRS index
· Assuming PDSCH is not scheduled in slots #160n, n=0,1,2
· WF7:PDSCH allocation time for Uni-directional scenario with DPS scheme 1b
· Do not consider the following period after receiving MAC CE active TCI switching from the throughput statistics
· THARQ+TMAC Pro as baseline
· THARQ: Number of slots between PDSCH and corresponding HARQ-ACK information
· TMAC proc: Number of slots for MAC CE processing
· FFS the value of THARQ, TMAC Proc,
· The output of RRM discussion regarding FR2 HST TCI switching time line can be considered
· WF8: TCI switching scheduling for Bi-directional scenario 
· Schedule the active TCI switching for PDSCH demodulation test with the channel model assuming the Bi-directional Scenario B as follows
· Switch from RRH #(k-1) to RRH #(k+1) at the location of 
· Switch from RRH #(k+1) to RRH #k at the location of 



· Number of RRH and SSB(TRS) per Cell for test
· Infinite RRHs per Cell , configure the maximum number 8 of SSB and TRS index
· Assuming PDSCH is not scheduled in slots #160n and #160n+1, n=0, 1, 2…
· WF9: PDSCH allocation time for Bi-directional scenario with DPS scheme 1a
· Do not consider the following period after receiving MAC CE active TCI switching from the throughput statistics
· THARQ+TMAC Proc+TfirstSSB + TSSB proc +TfirstTRSafterSSB+ TTRS pro as baseline
· THARQ: Number of slots between PDSCH and corresponding HARQ-ACK information
· TMAC proc: 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  is the number of slots for TRS processing
· FFS the value of THARQ, TMAC Proc, TfirstSSB, TfirstTRSafterSSB, TTRS pro
· The output of RRM discussion regarding FR2 HST TCI switching time line can be considered
· The following agreement were made on BS demodulation requirement, captured in approved WF [16, R4-2203006]: 
· WF1: PUSCH requirements
· Test applicability
· Option 2: FR2 HST PUSCH requirement test shall apply only for the additional DM-RS position declared to be supported. If more than one DMRS configuration is declared to be supported, the test shall be done for the minimum number of DMRS supported.
· Option 3: FR2 HST PUSCH requirement test shall apply only for the additional DM-RS position declared to be supported. If more than one DMRS configuration is declared to be supported, a pass with either of the possibilities is sufficient to demonstrate compliance to the core requirement. Capture this in a note to the performance requirement.
· [bookmark: _Hlk93660443]Manufacturer declaration on HST FR2 DM-RS support - PUSCH
· Define manufacturer declaration, applicable to BS Type 2-O, for PUSCH additional DM-RS in FR2 HST scenario. The intention is that all combinations of pos0, pos1, and pos2 should be possible to declare. Exact wording is FFS.
· Receiver baseline assumption for simulation
· Assume a receiver with post FFT FOC.
· MCS
· Option 1: Only 20.
· Option 2: Only MCS16.
· Option 3: Both MCS16 and MCS20. With applicability rule that that the PUSCH performance requirements needs to be tested only with highest supported MCS.
· Option 4: Continue simulation results alignment with range as MCS16-MCS20.
· Option 5: Use “MCS 20 only” as baseline. Change to “MCS 16 only”, if SNR after requirement derivation is larger than 20dB.
· Option 6: Continue simulation results alignment with MCS16 and MCS20 only.
· Requirement selection:
· Option 1: If a large span in the PUSCH simulations results still persists, RAN4 to verify and compare the PUSCH performance in a simpler channel model: AWGN + fixed maximum Doppler offset of 19458 Hz (without bi-directional propagation channel).
· [bookmark: _Hlk93485405][bookmark: _Hlk93485388]Option 2: Further check the span based on the consensus of Issue 1-2-1.
· Option 3: Apply the method discussed in Sub-topic 4-3 to derive the performance requirements directly.
· Interested companies are invited to voluntarily bring results for the propagation conditions in option 1, at least for the test case {Post-FFT/[Pre-FFT]; Type B, 10 Symbols, 120kHz/200MHz; MCS20; DM-RS 1+1}.The results are for alignment only and not intended for deriving the requirement 
· WF2: PUSCH with UL timing adjustment requirements
· Test applicability rules and manufacturer declarations
· Test applicability
· Share the same applicability rule with PUSCH.
· Manufacturer declaration on HST FR2 DM-RS support – UL TA
· Share the same manufacturer declaration with PUSCH.
· FRC
· FRC for FR2 HST PUSCH UL timing adjustment with different RS configuration as following 

Table 2-1 FRC parameters for FR2 PUSCH performance requirements, transform precoding disabled, Additional DM-RS position = pos0 and 1 transmission layer (16QAM, R=658/1024)
	Reference channel
	G-FR2-Ax-xx
	G-FR2-Ax-xx

	Subcarrier spacing [kHz]
	120
	120

	Allocated resource blocks
	16
	66

	CP-OFDM Symbols per slot (Note 1)
	9
	9

	Modulation
	16QAM
	16QAM

	Code rate (Note 2)
	658/1024
	658/1024

	Payload size (bits)
	4480
	18432

	Transport block CRC (bits)
	24
	24

	Code block CRC size (bits)
	-
	24

	Number of code blocks - C
	1
	3

	Code block size including CRC (bits) (Note 2)
	4504
	6176

	Total number of bits per slot with PT-RS (Note 3)
	6624
	27324

	Total symbols per slot with PT-RS
	1656
	6831

	NOTE 1:	DM-RS configuration type = 1 with DM-RS duration = single-symbol DM-RS and the number of DM-RS CDM groups without data is 2, Additional DM-RS position = pos0, l0= 0 and l =10 for PUSCH mapping type B as per table 6.4.1.1.3-3 of TS 38.211 [5].
NOTE 2:	Code block size including CRC (bits) equals to K' in clause 5.2.2 of TS 38.212 [15].
NOTE 3:	PT-RS configuration KPT-RS =2, LPT-RS =1.



Table 2-2 FRC parameters for FR2 PUSCH performance requirements, transform precoding disabled, Additional DM-RS position = pos1 and 1 transmission layer (16QAM, R=658/1024)
	Reference channel
	G-FR2-Ax-xx
	G-FR2-Ax-xx

	Subcarrier spacing [kHz]
	120
	120

	Allocated resource blocks
	16
	66

	CP-OFDM Symbols per slot (Note 1)
	8
	8

	Modulation
	16QAM
	16QAM

	Code rate (Note 2)
	658/1024
	658/1024

	Payload size (bits)
	2976
	16392

	Transport block CRC (bits)
	24
	24

	Code block CRC size (bits)
	-
	24

	Number of code blocks - C
	1
	2

	Code block size including CRC (bits) (Note 2)
	2992
	8232

	Total number of bits per slot with PT-RS (Note 3)
	5888
	24288

	Total symbols per slot
	1472
	6072

	NOTE 1:	DM-RS configuration type = 1 with DM-RS duration = single-symbol DM-RS and the number of DM-RS CDM groups without data is 2, Additional DM-RS position = pos0, l0= 0  for PUSCH mapping type B as per table 6.4.1.1.3-3 of TS 38.211 [5].
NOTE 2:	Code block size including CRC (bits) equals to K' in clause 5.2.2 of TS 38.212 [15].
NOTE 3:	PT-RS configuration KPT-RS =2, LPT-RS =1.



Table 2-3 FRC parameters for FR2 PUSCH performance requirements, transform precoding disabled, Additional DM-RS position = pos2 and 1 transmission layer (16QAM, R=658/1024)
	Reference channel
	G-FR2-Ax-xx
	G-FR2-Ax-xx

	Subcarrier spacing [kHz]
	120
	120

	Allocated resource blocks
	16
	66

	CP-OFDM Symbols per slot (Note 1)
	7
	7

	Modulation
	16QAM
	16QAM

	Code rate (Note 2)
	658/1024
	658/1024

	Payload size (bits)
	3496
	14344

	Transport block CRC (bits)
	24
	24

	Code block CRC size (bits)
	-
	24

	Number of code blocks - C
	1
	2

	Code block size including CRC (bits) (Note 2)
	3512
	7208

	Total number of bits per slot with PT-RS (Note 3)
	5152
	21252

	Total symbols per slot
	1288
	5313

	NOTE 1:	DM-RS configuration type = 1 with DM-RS duration = single-symbol DM-RS and the number of DM-RS CDM groups without data is 2, Additional DM-RS position = pos0, l0= 0 for PUSCH mapping type B as per table 6.4.1.1.3-3 of TS 38.211 [5].
NOTE 2:	Code block size including CRC (bits) equals to K' in clause 5.2.2 of TS 38.212 [15].
NOTE 3:	PT-RS configuration KPT-RS =2, LPT-RS =1.



· WF3: Other
· Requirement derivation
· Use the legacy way to derive performance requirements as baseline: Based on all contributed results, using outlier removal with [2] dB ideal span threshold / [4] dB impairment span threshold, and averaging result [R4-1904713] [R4-19004714].The value of ideal span can be further discussed pending on the simulation results alignment.
· CR split for FR2 HST demodulation requirement [18, R4-2200744]

	Section number
	Section title
	Responsible company

	TS 38.104

	
	Big CR
	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

	4.6
	Manufacturer's declarations
	Samsung, Nokia

	8
	Radiated performance requirements

	8.1.2
	Applicability rule

	8.1.2.4
	Applicability of PUSCH for high speed train performance requirements
	Huawei

	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




	Section number
	Section title
	Responsible company

	TS 38.101-4

	
	Big CR
	Samsung

	7.11
	Applicability of requirements
	Intel

	7.2.2.2.x
	Minimum requirements for PDSCH HST-DPS
	Huawei

	A.3.2
	Reference measurement channels for PDSCH performance requirement 
	Ericsson

	B.3
	High speed Train Scenarios 
	Qualcomm





RAN4 #102-e (Feb. 2022, Electronic)
1. General: 
· A summary of the electronic meeting email discussion on FR2 HST UE RF requirement was provided in [104].
· A summary of the electronic meeting email discussion on FR2 HST RRM requirement (part 1) was provided in [105].
· A summary of the electronic meeting email discussion on FR2 HST RRM requirement (part 2) was provided in [106].
· A summary of the electronic meeting email discussion on FR2 HST Demod requirement (part 1) was provided in [107].
· A summary of the electronic meeting email discussion on FR2 HST Demod requirement (part 2) was provided in [108].

2. TR 38.854 related: 
· The updated TR 38.854 for FR2 HST v0.4.0 was email approved in [109] to capture TPs endorsed in RAN4#102-e.
· TP to TR 38.854 on beam coverage for FR2 HST, is endorsed in [110, R4-2205896].
· TP to TR 38.854 on legacy RRM requirement mobility perf. in HST FR2, is endorsed in [111, R4-2205960].
· TP to TR 38.854 on Analysis of Mobility Performance in HST FR2, is endorsed in [112, R4-2205961].
· TP to TR 38.854 on the Number of Rx beams, is endorsed in [113, R4-2206849].

3. UE RF core requirement: 
· CR to TS38.101-2 to introduce UE RF requirement for FR2 Power Class 6 is agreed in [114, R4-2206521]. 
· The following agreement and WF were made on UE RF requirement, captured in the approved WF [115, R4-2206520]. 
· WF1: Spherical coverage requirement – Confirm coverage region and x%-tile
	Agreement: Agree on the following table
	
	θ range (degree)
	ϕ range (degree)

	Area-1
	90 to 60
	-37.5 to + 37.5

	Area-2
	90 to 60
	142.5 to 217.5

	NOTE 1: When testing power class 6 UEs, DUT orientation can be determined according to the UE spherical coverage evaluation areas, not necessarily following default alignment in Figure J.1-2 or positioning guidelines in clause J.3.
NOTE 2: High speed train deployment is expected to be w.r.t. the reference coordination system: θ = 90 (degree) corresponds to the ground plane the train is running on, and ϕ= 0 or 180 with θ = 90 are the train track directions.





· WF2: Spherical coverage requirement - EIRP drop from min. Peak EIRP
	Agreement: For EIRP drop (i.e., x dB lower than min. Peak EIRP requirement), agree 10dB.


· WF3: UE TX minimum output power and transmit signal quality
	Agreement: For FR2 PC6 UE, RAN4 adopt the same requirement as FR2 PC5 UE for: 
· Minimum output power, and 
· Transmit signal quality.


· WF4: UE TX requirement for UL-MIMO
	Agreement: Similar to other power classes, RAN4 define UL-MIMO TX requirements for FR2 PC6 UE, by following the same requirement as PC6 single TX port requirement numerically.


· WF5: EIS Spherical Coverage requirements
	Agreement: the text in the follow table is agreeable but the numbers in the table will be updated based on the agreements
	7.3.4.6	EIS spherical coverage for power class 6
The reference measurement channels and throughput criterion shall be as specified in clause 7.3.2.6
The maximum EIS measured over the spherical coverage evaluation areas is defined as the spherical coverage requirement and is found in Table 7.3.4.6-1 below. UE spherical coverage evaluation areas are found in Table 6.2.1.6-3a in clause 6.2.1.6, by consisting of Area-1 and Area-2, in the reference coordinate system in Annex J.1. The requirement is verified with the test metric of EIS (Link=Spherical coverage grid, Meas=Link angle).
Table 7.3.4.6-1: EIS spherical coverage for power class 6
	Operating band
	Max EIS over UE spherical coverage evaluation areas (dBm) / Channel bandwidth

	
	50 MHz
	100 MHz
	200 MHz
	400 MHz

	n257
	[-80.6]
	[-77.6]
	[-74.6]
	[-71.6]

	n258
	[-80.8]
	[-77.8]
	[-74.8]
	[-71.8]

	n261
	[-80.6]
	[-77.6]
	[-74.6]
	[-71.6]

	NOTE 1:	The transmitter shall be set to PUMAX as defined in clause 6.2.4
NOTE 2:	The EIS spherical coverage requirements are verified only under normal thermal conditions as defined in Annex E.2.1.



The requirement shall be met for an uplink transmission using QPSK DFT-s-OFDM waveforms and for uplink transmission bandwidth less than or equal to that specified in Table 7.3.2.1-2.
Unless given by Table 7.3.2.1-3, the minimum requirements for reference sensitivity shall be verified with the network signalling value NS_200 (Table 6.2.3-1) configured.






4. RRM core requirement: 
· Big CR to TS 38.133 to introduce RRM core requirement for FR2 HST is email approved in [116, R4-2206016]. 
· Draft CR to TS 38.133 on RRC Connected state mobility for FR2 HST is endorsed in [117, R4-2206850].
· Draft CR to TS 38.133 on cell re-selection requirement for FR2 HST is endorsed in [118, R4-2206851].
· Draft CR to TS 38.133 on L1-RSRP measurement for FR2 HST is endorsed in [119, R4-2206852].
· Draft CR to TS 38.133 on intra-frequency measurement for FR2 HST is endorsed in [120, R4-2206853].
· Draft CR to TS 38.133 on scheduling restriction for L1-SINR for FR2 HST is endorsed in [121, R4-2206854].
· Draft CR to TS 38.133 on RLM/BFD requirement for FR2 HST is endorsed in [122, R4-2206855].
· Draft CR to TS 38.133 on active TCI switching delay req. for FR2 HST is endorsed in [123, R4-2206856].
· Draft CR to TS 38.133 on Tq timing adj. and one shot timing adj. is endorsed in [124, R4-2207107].
· The following agreement were made on RRM core requirement (part-1), captured in approved WF [125, R4-2206848]: 
· WF on Topic#1: General
· Issue 1-1-1: Lightweight network assistance signaling
	GtW Agreement:
· Agreements
· Inter-RRH indication
· Do not introduce explicit inter-RRH indication signalling for NR FR2 HST in Rel-17
· FR2 HST Inter-RRH indication signalling enancements can be considered in Rel-18 subject to RAN plenary decision
· FFS whether additional assumptions for the definition one shot UL timing adjustment requirements shall be introduced (e.g. UE is configured with aperiodic L1-RSRP reporting before the TCI state switch, or UE performed fine time tracking within X ms before/after TCI state switching)


· Issue 1-2-1: Type definition for HST FR2 RRM features
	GtW Agreement:
· Agreement: 
· The following UE feature list description for feature “x-1	Support of FR2 HST operation” is endorsed in the RRM session. Further confirmation in the RAN4 Main and Demod session is required.
	Index
	Feature group
	Components

	Prerequisite feature groups
	Need for the gNB to know if the feature is supported
	Applicable to the capability signalling exchange between UEs (V2X WI only)”.
	Consequence if the feature is not ignalin by the UE
	Type

	Need of FDD/TDD differentiation
	Need of FR1/FR2 differentiation
	Capability interpretation for mixture of FDD/TDD and/or FR1/FR2
	Note
	Mandatory/Optional

	x-1
	Support of FR2 HST operation
	1) Support of FR2 UE PC6
2) Support of enhanced RRM requirements for FR2 HST (except the requirement for one shot large UL timing adjustment)
3) Support of demodulation processing for FR2 HST 
	[R15 RAN4 feature group:
Support of FR2 UE power class 6]
	Yes
	No
	UE does not meet FR2 high speed train scenario
	Per Band
	No
	Applicable to FR2 only
	N/A
	FR2 UE power class PC6 signalling is used to indicate support of feature group
	Optional with capability signaling



Agreement:
Remove pre-requisite feature groups “[R15 RAN4 feature group: Support of FR2 UE power class 6]”



· Issue 1-2-2: Capability for one shot large UL timing adjustment
	Agreement:
· Introduce feature group x-2 “Support of one shot large UL timing adjustment” with prerequisite feature group (x-1, “Support of FR2 HST operation”)
Way forward:
Companies are encouraged to discuss further the following two options:
· Option 1: Define feature as mandatory with capability signaling.
· Option 2: Define feature as optional with capability signaling.



· Issue 1-2-3: Indication of HST FR2 RRM feature support and Applicability of enhanced RRM requirements (PC 6)
	Agreement:
· No enhanced requirement should be applied to other than PC6 UEs even when HST FR2 flags are configured.
· PC6 shall be used to identify the feature support of HST FR2 operation.



· WF on Topic#2: Mobility, Measurement procedure and Signaling characteristics
· Issue 2-1-1: Cell reselection in IDLE/INACTIVE mode
	Agreement:
	DRX cycle length [s] 
	Scaling Factor (N1) 
	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 or 6Note1 
	2.56 x N1 x M2 (8 x N1 x M2) 
	0.32 x N1 x M3 (1x N1  x M3) 
	0.96 x N1 x M4 (3 x N1 x M4) 

	0.64 
	5 
	17.92 x N1 (28 x N1) 
	1.28 x N1 (2 x N1) 
	5.12 x N1 (8 x N1) 

	1.28 
	4 
	32 x N1 (25 x N1) 
	1.28 x N1 (1 x N1) 
	6.4 x N1 (5 x N1) 

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

	Note 1: N1 refers to the number of Rx beams and equals 2 for Set 1, and 6 for Set 2 
Note 2: when SMTC < = 40 ms, M2 = M3 = M4 = 1; and when SMTC > 40 ms, M2 = 1.5, M3 = M4 = 2 
Note-3: The requirement in this table shall only apply to power class 6 UE, when the network signaling [highSpeedMeasFlag-r17] is configured to [set1] or [set2],






· Issue 2-2-1: Time period for PSS/SSS detection and Measurement period for intra-frequency measurements
	GtW Agreement:
· Agreements
· Scaling factors (Mpss/sss_synch_w/o_gaps and Mmeas_period_w/o_gaps) equal to 6 for Set 1 and [18] for Set 2



· Issue 2-3-1: TCI switching delay
	GtW agreement:
Introduce additional TCI switching delay for UE to perform fine downlink timing tracking



· Issue 2-3-2: Inter-symbol interference during TCI switching
	Agreement:
Define an additional symbol of delay during TCI switching when TOk=0 for PC6 UEs.



· Issue 2-3-3: CSI-RS based RLM and BFD requirements
	Agreement:
For CSI-RS based RLM and BFD, there is no standard impact for Rel-17 FR2 HST UE (i.e., FR2 PC6 UE).



· Issue 2-3-4 (new): Scheduling restriction on SSB
	Way forward (maintenance):
FFS whether the network should not use adjacent SSBs in FR2 HST.



· WF on L1 and L3 measurement accuracy (performance)
	Way forward:
Interested companies are invited to bring link-level simulation parameters and results for L1 and L3 measurement accuracy in HST FR2



· The following agreement were made on one shot large UL timing adjustment, captured in the RAN4#102-e Chairman Notes: 
	Agreement:
· The conditions when one shot large UL timing adjustment requirements apply are FFS
· Requirements for the case when [largeOneStepUL-timingFR2-r17] is not enabled need to be defined and are FFS. It is not precluded to reuse legacy requirements.



5. Demodulation requirement: 
· The following draft CRs were endorsed , and the big-CR for 38.101-4 FR2 HST UE demod was email approved in [128, R4-2207232]  
· Draft CR on minimum requirements for PDSCH HST-DPS 38.101-4 was endorsed in [129, R4-2207226]
· Draft CR to TS 38.101-4: Applicability rules for HST FR2 PDSCH requirements was endorsed in [131, R4-2207228]
· Draft CR to TS 38.101-4: draft CR: FRC for PDSCH demodulation requirement for FR2 HST was endorsed in  [132, R4-2207229]
· The following agreement were made on UE demodulation requirement, captured in approved WF [126, R4-2207230], and the simulation assumption for PDSCH requirement was approved in [127, R4-2207231], and simulation results was noted in [171, R4-2203541]
· WF1: Test cases definition and test applicability rule 
· RAN4 define UE demodulation requirements with transmission schemes with test applicable rule as
· Case 1: Uni-directional scenario A with DPS scheme 1b
· Case 2: Bi-directional scenario B with DPS scheme 1a
· Test applicable 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
· It is RAN4 common understanding that if UE passes case 1 (Uni-directional scenario A with DPS scheme 1b), the performance of Uni-directional scenario B with DPS scheme 1b are also guaranteed.
· WF2: CSI-RS/TRS configuration 
· Change the TRS configuration for TRS resource set 2 from l0=6/10 to l0 =4/8
· WF3: NZP CSI-RS resources configuration
· Configure NZP CSI-RS resources for CSI acquisition for all the TCI states so that the target TCI sate is known at the active TCI switching.
· WF4: Whether to schedule PDSCH in TDD special slots
· Schedule PDSCH in TDD special slots
· WF5:  Slot for scheduling TCI switching command 
· Slot for scheduling TCI switching command is slot#57600 n (Assuming UE speed =350km/h, the UE start position (t=0) is the coverage area of the first RRH as following (option1), which is aligned the channel model used for demodulation requirement


· WF6: PDSCH allocation timeline for Uni-directional scenario A with DPS scheme 1b
· RAN4 apply the following value for PDSCH allocation timeline for Uni-directional scenario A with DPS scheme 1b, under the assumption MAC CE command Tx in slot with SSB
· THARQ = 4 (slots)
· TMAC proc = 24 (slots)
· WF7: Test setup for PDSCH allocation timeline for Uni-directional scenario
· Step 1: Two RRHs of RRH#(2k), RRH#(2k+1) are assumed, and SSB#(2k mod 4) and SSB#((2k+1 )mod 4) are transmitted for each TRPs, separately, where k is the RRH number with k =0, 1, 2, ….
· UE is configured with TCI#(2k mod 4) and TCI #((2k+1)mod 4) that are associated with TRS #(2k mod 4) and TRS#((2k+1)mod 4) transmitted from RRH#(2k) and RRH#(2k+1) respectively by RRC signalling tci-StatesToAddModList in the PDSCH-Config and tci-PresentInDCI is not configured;
· All the configured TCI states are known to UE. UE is configured with NZP-CSI-RS resource for L1-RSRP measurements by RRC signalling nzp-CSI-RS-ResourceSet within the CSI-ResourceConfig and periodic CSI reporting by setting reportConfigType to periodic and reportQuantity to cri-RSRP (Note: reported L1-RSRP mesurements are not tested)
· Step 2: TE actives TCI #0 for PDCCH by “TCI State Indication for UE-specific PDCCH MAC CE”;
· Step 3: PDSCH associated with TCI #0 is transmitted during the slots from 0 to [n+ THARQ + TMAC]
· Step4 : In slot n TE start triggering TCI state switching command to TCI #1 by “TCI State Indication for UE-specific PDCCH MAC CE with MCS 4”;
· Step 5: PDSCH associated with TCI #1 is transmitted in slots from n+1 + THARQ + TMAC to [N].
· PDSCH associated with TCI#(k mod 4) (k=1) is transmitted in slot from 0 to [n + THARQ + TMAC]
· PDSCH associated with TCI #(k mod 4) (k=2, 3,…) is transmitted in slot from [(k-1)*n+1 + THARQ + TMAC]  to [(k*n+ THARQ + TMAC], where n =57600 is the number of slots between the location of (k-1)Ds- DS_offset and the location of (k)⋅DS-DS_offset. And k is the RRH number in the channel model.
· PDCCH and PDSCH are DTXed in other slots in which throughput statistics are not considered
· The output of RRM discussion regarding FR2 HST TCI state switching delay  can be considered to PDSCH requirement test setup
· WF8: Slot for scheduling TCI switching command
· Slot for scheduling TCI switching command is slot#28800 n (Assuming UE speed =350km/h, the UE start position (t=0) is the closest area of the first RRH as following , which is aligned the channel model used for demodulation requirement


· WF9: Method to set Tfirst SSB 
· TDD Frame and TCI switching timeline are aligned
· WF10: PDSCH allocation timeline for Bi-directional scenario B with DPS scheme 1a
· RAN4 apply the following value for PDSCH allocation timeline for Bi-directional scenario A with DPS scheme 1a
· THARQ = 4 (slots)
· TMAC proc = 24 (slots)
· TTRSproc  = 16 (slots)
· TSSB pros = 16 (slots)
· TfirstSSB = 132 (slots)
· TfirstTRSafterSSB =66 (slots)


· WF 11: Test setup for PDSCH allocation timeline for Bi-directional scenario 
· Step 1: Three RRHs of RRH#(k-1), RRH#(k), RRH#(k+1) are assumed, and SSB#((2(k-1)+l)mod8), SSB#((2k+l)mod8), and SSB#((2(k+1)+l)mod8) are transmitted from each TRPs, separately, where k is the RRH number with k=1,2,3,…,  l is the SSB index with l=0,1
· UE is configured with TCI#((2(k-1)+1) mod 8) (l=0,1) , TCI #((2k+1) mod 8) (l=0,1) and TCI#(((2k+1)+1)mod 8) (l=0,1) transmitted from RRH#(k-1), RRH#(k) and RRH#(k+1) respectively by RRC signalling tci-StatesToAddModList in the PDSCH-Config and tci-PresentInDCI is not configured;
· All the configured TCI states are known to UE. UE is configured with NZP-CSI-RS resource for L1-RSRP measurements by RRC signalling nzp-CSI-RS-ResourceSet within the CSI-ResourceConfig and periodic CSI reporting by setting reportConfigType to periodic and reportQuantity to cri-RSRP (Note: reported L1-RSRP measurements are not tested)
· Step 2: TE actives TCI #2 for PDCCH by “TCI State Indication for UE-specific PDCCH MAC CE”;
· Step 3: PDSCH associated with TCI #2 is transmitted during the slots from 0 to [n +  THARQ + TMAC pros ];
· Step 4: In slot n TE start triggering TCI state switching command to TCI #1 by “TCI State Indication for UE-specific PDCCH MAC CE with MCS 4”;
· Step 5: PDSCH associated with TCI #1 is transmitted in slots from n+1 + THARQ + TMAC proc + TfirstSSB + TSSB proc + TfirstTRSafterSSB + TTRS proc to [2n+ THARQ + TMAC proc]
· Step 6: In slot 2n  TE start triggering TCI state switching command to TCI# 4 by “TCI State Indication for UE-specific PDCCH MAC CE with MCS 4”
· Step 7: PDSCH associated with TCI #4 is transmitted in slots from [2n+1 + THARQ + TMAC proc + TfirstSSB + TSSB proc + TfirstTRSafterSSB + TSSB proc] to [3n+THARQ + TMAC proc] ;
· PDSCH associated with TCI#(2k mod 8) (k=1) is transmitted in slot from 0 to [n+ THARQ + TMAC proc]
· PDSCH associated with TCI #(2k mod 8) (k=2,3, …) is transmitted in slot from [(2k-2)n +1 + THARQ + TMAC proc + TfirstSSB + TSSB proc + TfirstTRSafterSSB + TTRS proc] to [(2k-1)n + THARQ + TMAC proc]
· PDSCH associated with TCI #((2k+1)mod 8) (k=0,1,2,…) is transmitted in slot from [(2k+1)n +1+ THARQ + TMAC proc + TfirstSSB + TSSB proc + TfirstTRSafterSSB + TTRS proc] to [(2(k+1)n+ THARQ + TMAC proc) where n =28800 slots is the half of the number of slots between two RRHs.
· PDCCH and PDSCH are DTXed in other slots in which throughput statistic are not considered
· The output of RRM discussion regarding FR2 HST TCI state switching time line can be considered to PDSCH requirement test setup
· The following agreement were made on BS demodulation requirement, captured in approved WF [133, R4-2207235], and the simulation results summary was noted in [172, R4-2203542]  
· WF1: PUSCH requirements
· Test applicability
· FR2 HST PUSCH requirement test shall apply only for the additional DM-RS position declared to be supported. If more than one DMRS configuration is declared to be supported, the test shall be done for the minimum number of DMRS supported.
· Manufacturer declaration on HST FR2 DM-RS support - PUSCH
· Adopt the following manufacturer declaration for different additional DM-RS position support for FR2 HST.
· Additional DM-RS position for FR2 high speed train: 
· Declaration of supported additional DM-RS position(s) for FR2 high speed train scenario for PUSCH and UL timing adjustment, i.e., pos0, pos1, pos2, or any combination.
· Receiver baseline assumption for simulation
· Assume a receiver with post FFT FOC.
· MCS
· MCS19
· Requirement selection
· Apply standard requirement selection to (post-FFT) results with outlier selection, as in Rel-15 [R4-1904713] [R4-19004714]. Choose ideal result alignment threshold as [2.5dB], and impairment threshold as [4dB].
· It’s encouraged that companies can further update their results in future meetings to specify final performance requirements.

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

2. UE RF core requirement:
· No outstanding issues.  

3. RRM core requirement:
· No outstanding issues.  
· Some remaining details will be completed during maintenance phase.

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): 
· UE demodulation 
· Requirement for PDSCH with Unidirectional and Bi-directional scenario 
· BS demodulation   
· Requirement for PUSCH
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v03.62	11.11.2013		section 1.2.3 adapted for RAN #62
v03	11.08.2013		section 1.2.3 added on time budget
v02	07.05.2010		history added, some spelling corrections
v01	13.11.2009		First version of the template
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