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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 #108-bis (Xiamen, China, 09 - 13 October, 2023)
1. RRM requirement
LS (R4-2317342) to RAN2 on signalling for RRM enhancements for Rel-18 NR FR2 HST is approved.
WFs on FR2 HST RRM requirements are approved in R4-2317392, with details provided as follows:

Way forwards on FR2 HST RRM core requirement maintenance are provided as:
Sub-topic 1-1: Simultaneous multi-panel operation
Issue 1-1-1: Scheduling restriction requirements
Agreement:
· No enhancement on the scheduling/measurement restriction requirements for SSB based L1 measurements.

Issue 1-1-2: Sweeping factor N1
Agreement:
· Scaling factor N1 = 1.5 when highSpeedMeasFlagFR2-r17 is configured to set1 or scaling factor N1 = 4 when highSpeedMeasFlagFR2-r17 is configured to set2 when UE supports [simultaneousReceptionFR2HST-r18] and highSpeedDeploymentTypeFR2-r17 is configured as bidirectional.

Issue 1-1-3: Multi-panel simultaneous reception in the feature list
Way forward:
Further discuss how to reflect UE capability for multi-panel simultaneous reception in the feature list:
· Option 1: To support Rel-18 enhanced FR2 operation, RAN4 either to define in Rel-18 a new feature group (as described in Table below)
	Features
	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 supported by the UE
	Type
(the ‘type’ definition from UE features should be based on the granularity of 1) Per UE or 2) Per Band or 3) Per BC or 4) Per FS or 5) Per FSPC)
	Need of FDD/TDD differentiation
	Need of FR1/FR2 differentiation
	Capability interpretation for mixture of FDD/TDD and/or FR1/FR2
	Note
	Mandatory/Optional

	22.
NR_HST_FR2
	22-1
	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
	
	Yes
	No
	UE does not meet FR2 high speed train scenario
	Per Band
	NO
	FR2 only
	N/A
	FR2 UE power class PC6 signalling is used to indicate support of feature group
	Optional with capability signalling

	22. NR_HST_FR2
	22-2
	Support of one shot large UL timing adjustment
	1) Support of one shot large UL timing adjustment
	22-1
	Yes
	No
	UE does not support one shot large UL timing adjustment
	Per Band
	NO
	FR2 only
	N/A
	
	 Optional with capability signaling

	22. NR_HST_FR2
	22-x
	Support of FR2 HST with simultaneous
reception operation
	1) Support of enhanced RRM requirements for FR2 PC6 UE with two panel simultaneous reception.


	22-1

	Yes
	No
	UE does not meet FR2 high speed train scenario with two panel simultaneous reception
	Per Band
	NO
	FR2-1 only
	N/A
	
	Optional with capability signaling



· Option 2: Add a new component to FR2 HST feature group in Rel-18.
· Other options are not precluded

Sub-topic 1-2: Intra-band carrier aggregation (CA) scenario
Issue 1-2-1: SCell activation delay requirement
Way forward:
Further discuss additional condition/capability needed for SCell activation delay for PC6 UE:
· Option 1: The SCell activation delay requirement does not need to be enhanced for Rel. 18 PC6 UEs by default, i.e., SCellwithoutSSB capability can be reused to indicate the support for “3 ms” SCell activation delay (revert the CR from RAN4#108)
· Option 2: Keep the Core requirement if a test for the 3ms activation delay in the HST FR2 Rel-18 performance part is introduced
· Option 3: Keep the Core requirements and FFS for test cases

Issue 1-2-2: CA related capabilities for the feature list
Way forward:
Further discuss whether need to distinguish UE feature and UE capabilities for inter-frequency idle mode and connected mode.
Further discuss how to reflect UE capability for inter-frequency measurements and CA in the feature list:
· Option 1:
· Indicate the support for RRM requirements and inter-frequency measurements requirements for Connected mode as a single capability.
· Indicate the support for inter-frequency measurements requirements for idle mode as two separate capabilities for cell re-selection measurements and idle inactive measurement reporting.
	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 supported by the UE
	Type
of 1) Per UE or 2) Per Band or 3) Per BC or 4) Per FS or 5) Per FSPC)
	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
	Enhanced RRM requirements specified for CA including inter-frequency measurement in connected mode for FR2 HST
	Support of the enhanced RRM for requirements CA to support FR2 high speed as specified in TS 38.133
	Rel-17 RAN4 feature 22-1
	Yes
	No
	The performance of RRM for CA in FR2 HST scenario cannot be guaranteed
	Per UE
	NO
	FR2 only
	N/A
	
	Optional with capability signalling

	x-2
	Enhanced RRM requirements specified for inter-frequency measurement in Idle and Inactive mode for FR2 HST cell re-selection
	Support of the enhanced RRM requirements for inter-frequency measurement for cell re-selection in idle and Inactive mode to support FR2 high as specified in TS 38.133
	Rel-17 RAN4 feature 22-1
	No
	No
	The performance of RRM for inter-frequency measurement in idle and Inactive mode for FR2 HST cannot be guaranteed
	Per UE
	NO
	FR2 only
	N/A
	
	Optional without capability signalling

	x-3
	Enhanced RRM requirements specified for inter-frequency measurement in Idle and Inactive mode for FR2 HST idle inactive measurement reporting
	Support of the enhanced RRM requirements for inter-frequency measurement for early measurement reporting in idle and Inactive mode to support FR2 high speed as specified in TS 38.133
	Rel. 16 RAN4 feature 18-7 and Rel-17 RAN4 feature 22-1
	Yes
	No
	The performance of RRM for inter-frequency measurement in idle and Inactive mode for FR2 HST cannot be guaranteed
	Per UE
	NO
	FR2 only
	N/A
	
	Optional with capability signalling


· Other options are not precluded.

Sub-topic 1-3: UL timing adjustment solutions and Tunnel deployment
Issue 1-3-1: SCell activation delay requirement
Way forward:
Further discuss how to reflect the [highSpeedTCISwitchEnhMAC-CE-FR2-r18] UE capability in the feature list:
· Option 1: For Rel-18, extend the existing 22-1 feature group (Support of FR2 HST operation) defined in Rel-17 with the component corresponding to the support of enhanced MAC-CE indication.
· Option 2: The UE capability [highSpeedTCISwitchEnhMAC-CE-FR2-r18] to support of Rel-18 enhanced MAC-CE indication may be introduced as a new feature group: optional with capability signalling and with 22-1 Support of FR2 HST as a prerequisite.
· Other options are not precluded.

Issue 1-3-2: Timing adjustment and UL spatial relation switch
Way forward:
· Further check whether and how UL spatial relation switch shall be executed when corresponding DL TCI state is switched in Rel-18 bi-directional deployments with multi-panel reception when large one shot UL timing adjustment is used (other conditions FFS)
· Option 1: UL spatial relation switch shall always be executed strictly when the corresponding DL TCI state switches
· Other options are not precluded

WFs on FR2 HST RRM requirements are approved in R4-2317392 (part 1) and R4-2317393 (part 2), with details provided as follows:

Way forwards on FR2 HST RRM performance requirements are provided as:
Sub-topic 1-1: Scope of RRM Performance Requirements for simultaneous multi-panel operation
Issue 1-1-1: Necessity of Test Cases for SSB based RLM/BFD
Way Forward: 
· TC for SSB based RLM/BFD
· Option 1: No new case needed
· Option 2: Need new test case
· New test case for A.7.5.1.X RLM IS and OOS tests with UE simultaneous multi-panel reception.
· New test case for A.7.5.5.X BFD and LR test with UE simultaneous multi-panel reception

Issue 1-1-2: Necessity of Test Cases for SSB based L1-RSRP
Way Forward: 
· TC for SSB based L1-RSRP
· Option 1: Need new test case for A.7.6 Measurement procedure
· Option 1-1: New test case for A.7.6.3.5X SSB based L1-RSRP measurement when DRX is used for Rel-18 FR2 HST PC6 UE with simultaneous multi-panel operation
· Option 1-2: New test case for A.7.6.3.X SSB based L1-RSRP measurement when DRX is not used for Rel-18 FR2 HST PC6 UE with simultaneous multi-panel operation based on A.7.6.3.5 by modifying its parameters, e.g., change to set2 or configure P=3.
· Option 2: Need new test case for A.7.7 Measurement Performance requirements
· Option 2-1: New test case for A.7.7.4.X SSB based L1-RSRP measurement test for Rel-18 FR2 HST PC6 UE with simultaneous multi-panel operatio
Sub-topic 1-2: Scope of RRM Performance Requirements for intra-band CA
Issue 1-2-1: The principle of defining the event triggering test on SCell
Way Forward: 
· FFS whether event triggered test on intra-band SCell where cell detection would not be considered and only enhanced measurement period is to be verified

Issue 1-2-2: Necessity of Test Cases for intra-frequency measurement
Way Forward: 
· The necessity of defining new test case is FFS:
· Option 1: No new test case needed
· RAN4 do not introduce new test case for intra-frequency measurement requirements for Rel-18 FR2 HST PC6.
· Option 2: Need new test case
· RAN4 to define a new test alternative to A.6.6.1.8 that would verify intra-frequency cell search and A6 even reporting for switching in between two Scells.
· New test case for A.7.6.1.X SA event triggered reporting tests without gap under non-DRX for PC UE supporting [measurementEnhancementCAInterFreqFR2-r18]

Issue 1-2-3: Necessity of Test Cases for Cell re-selection requirement: Inter-frequency measurement in Idle mode
Way Forward: 
· FFS Test Cases for Cell re-selection requirement: Inter-frequency measurement in Idle mode
· Need new test case
· New test case for A.7.1.1.X Cell reselection to FR2 inter-frequency NR case for Rel-18 FR2 HST intra-band CA
· FFS define two new test cases, one for UE configured with highSpeedMeasFlag-r17, the other for UE supporting [measurementEnhancementCAInterFreqFR2-r18]

Issue 1-2-4: Necessity of Test Cases for inter-frequency measurement in connected mode
Agreement: 
· To define the new test case for enhancement on inter-frequency measurement, both with and without SSB time index detection 
Way Forward: 
· FFS whether to define test case for enhancement on inter-frequency measurement considering with and without gap
· FFS whether to define test case for enhancement on inter-frequency measurement considering DRX and non-DRX
· FFS the new test cases list for inter-frequency measurements with gaps requirements for Rel-18 FR2 HST PC6

Issue 1-2-5: Necessity of Test Cases for Scell activation delay  
Way Forward: 
· New test case (s) are needed, but whether need to define one or two new test cases is FFS: 
· Option 1: Need new test case (s)
· Option 1-1: New test case for A.7.5.3.X SCell activation and deactivation for SCell in Rel-18 FR2 HST intra-band CA
· Option 1-2: One or two new test cases. RAN4 to define the test for direct SCell activation with delay requirement of “3 ms” by enhancing the existing “A.7.5.3.4 and/or A.7.5.3.5” SCell activation delay requirement tests with the UEs supporting the optional capability of “SCellwithoutSSB”

Sub-topic 1-3: Scope of RRM Performance Requirements for UL timing adjustment
The following agreement was achieved in Wednesday session:
	Agreement: 
· Define a new R18 TC combining with UL timing adjustment and TCI state switch.
· Further discuss the MRTD aspect.
· For UE passes the R18 test case, not perform the corresponding R17 test.



Sub-topic 1-4: RRM TC configuration
Issue 1-4-1: Channel model and propagation condition
Way Forward: 
· FFS Channel model and propagation condition for the TCs corresponding to the requirements on simultaneous multi-panel operation for train roof-mounted FR2 high power devices
· RAN4 adopts bi-directional assumption (i.e., AWGN (serving cell) and AWGN with 19444 Hz frequency offset (neighbour cell))

Issue 1-4-2: Test setup of AOA configuration
Way Forward: 
· FFS Test setup of AOA configuration for L1 measurement requirement test case
· FFS Test setup of AOA configuration for the test cases including: Cell re-selection; SCell Activation Delay for Deactivated SCell; SA NR inter-frequency measurement; TCI switch delay
· The legacy test setup of AOA configuration can be reused for test case verification.

Sub-topic 1-5: Measurement Accuracy Requirement for Rel-18 FR2 HST UE
Issue 1-5-1: Measurement accuracy for Rel-18 enhanced FR2 CPE with simultaneous reception 
1) SS-RSRP accuracy performance requirement
Agreement: 
· Measurement accuracy for Rel-18 enhanced FR2 CPE with simultaneous reception
· For SS-RSRP measurement (FR2 intra-frequency RSRP measurement), the legacy absolute/relative accuracy performance requirements can be reused

Issue 1-5-2: Measurement accuracy for SCells in Rel-18 FR2 HST`
Way Forward:
· Measurement accuracy for SCells in Rel-18 FR2 HST
· For SS-RSRP measurement, the legacy accuracy requirements can be reused.
· FFS the requirements contain: Intra-frequency SS-RSRP accuracy requirements and intra-frequency RSRP accuracy requirements for FR2 for CA/DC Idle Mode Measurements

Issue 1-5-3: Measurement accuracy for inter-frequency in Rel-18 FR2 HST
Way Forward:
· Measurement accuracy for inter-frequency in Rel-18 FR2 HST
· For SS-RSRP measurement, the existing inter-frequency RSRP measurement accuracy requirements are applicable.
· FFS the requirements contain: Inter-frequency SS-RSRP accuracy requirements and Inter-frequency RSRP accuracy requirements for FR2 for CA/DC Idle Mode Measurements

3. Demodulation requirement
WF (R4-2317007) on FR2 HST demodulation requirements is approved, with the following agreements and way forwards contained
Way forwards on FR2 HST demodulation requirements are provided as:
Sub-topic 1-1: Deployment and Channel Model for Demodulation requirement with simultaneous Rx reception in open space scenario
Issue 1-1-1:  RRH and (initial train) positioning of channel model for PDSCH requirements with multi-Rx Reception
Agreement: 
· The location of RRH k is given as x_k=k*D_s+j*D_min, where:	k∈[-∞,∞], j=sqrt(-1) and D_minis the distance between the RRHs and railway track, while D_s is the distance of two RRHs, both in meters
· The train location is denoted as: y=a+j*0, a∈[-D_(s_offset),∞] and a means distance in meters, which means the train is right on the track. a=a_0+vt where v (m/s) is the moving speed of the train and a_0=-D_(s_offset).
· Update the initial UE position (t=0) in the figure describing beam serving coverage for multi-Rx reception in Bi-directional scenario from RAN4#107 WF [R4-2309825] as follows:



· Update the FR2 HST-DPS Channel Profile in B.3.4 in 38.101-4 in the CR draft stage
· a=a_0+vt where v (m/s) is the moving speed of the train 
· a_0 = - D_(s_offset) for B.3.4.1 Unidirectional Deployment Channel Profile
· a_0 =0   for B.3.4.2 Bidirectional Deployment Channel Profile

Issue 1-1-2:  Whether need to include relative power for channel model for PDSCH requirements with Multi-Rx Reception
Agreement: 
· Do not consider relative power profile modelling based on FR2 HST UE location for HST FR2 scenario to specify PDSCH requirement with multi-Rx simultaneous reception

Sub-topic 1-1: Deployment and Channel Model in tunnel scenario
Issue 1-2-1: Channel Model in Tunnel Scenario for UE demodulation and BS demodulation
Agreement: 
· No need to introduce a new channel model for HST FR2 Tunnel deployment scenario for both UE and BS demodulation requirements in Rel-18

Sub-topic 2-1: Intra-band CA requirement 
Issue 2-1-1:  FRC for CA requirement
Agreement: 
· Confirm the FRC tables shown in Appendix for FR2 HST-DPS CA PDSCH demodulation requirements.  
· Uni-directional HST-DPS with CA scenario
	Parameter
	Unit
	Value

	Reference channel
	
	UNI-1 TDD
	UNI-2 TDD
	UNI-3 TDD
	

	Channel bandwidth
	MHz
	50
	100
	400
	

	Subcarrier spacing
	kHz
	120
	120
	120
	

	Allocated resource blocks
	PRBs
	32
	66
	264
	

	Number of consecutive PDSCH symbols
	
	
	
	
	

	For Slots 0 and Slot i, if mod(i, 5) = 4 for i from {0,…,159}
	
	N/A
	N/A
	N/A
	

	  For Slot i, if mod(i, 5) = 3 for i from {4,…, 159}
	
	9
	9
	9
	

	  For Slot i, if mod(i, 5) = {0,1,2} for i from {5,…,159}
	
	13
	13
	13
	

	For slot i = 1
	
	N/A (Note 4)
	N/A (Note 4)
	N/A (Note 4)
	

	For slot i = 2
	
	13
	13
	13
	

	For slot i = 3
	
	9
	9
	9
	

	Allocated slots per 2 frames
	
	126
	126
	126
	

	MCS table
	
	64QAM
	64QAM
	64QAM
	

	MCS index
	
	17
	17
	17
	

	Modulation
	
	64QAM
	64QAM
	64QAM
	

	Target Coding Rate
	
	0.43
	0.43
	0.43
	

	Number of MIMO layers
	
	2
	2
	2
	

	Number of DMRS REs
	
	
	
	
	

	For Slots 0 and Slot i, if mod(i, 5) = 4 for i from {0,…,159}
	
	N/A
	N/A
	N/A
	

	  For Slot i, if mod(i, 5) = 3 for i from {4,…, 159}
	
	18
	18
	18
	

	  For Slot i, if mod(i, 5) = {0,1,2} for i from {5,…,159}
	
	18
	18
	18
	

	  For Slot i = 1
	
	N/A (Note 4)
	N/A (Note 4)
	N/A (Note 4)
	

	  For Slot i = 2
	
	18
	18
	18
	

	  For Slot i = 3
	
	18
	18
	18
	

	Overhead for TBS determination
	
	6
	6
	6
	

	Information Bit Payload per Slot 
	
	
	
	
	

	  For Slots 0 and Slot i, if mod(i, 5) = 4 for i from {0,…,159}
	Bits
	N/A
	N/A
	N/A
	

	  For Slot i, if mod(i, 5) = 3 for i from {4,…, 159}
	Bits
	13832
	28680
	114776
	

	  For Slot i, if mod(i, 5) = {0,1,2} for i from {5,…,159}
	Bits
	21504
	45096
	180376
	

	  For Slot i = 1
	
	N/A (Note 4)
	N/A (Note 4)
	N/A (Note 4)
	

	  For Slot i = 2
	
	21504
	45096
	180376
	

	  For Slot i = 3
	
	13832
	28680
	114776
	

	Transport block CRC per Slot
	
	
	
	
	

	  For Slots 0 and Slot i, if mod(i, 5) = 4 for i from {0,…,159}
	Bits
	N/A
	N/A
	N/A
	

	  For Slot i, if mod(i, 5) = 3 for i from {4,…, 159}
	Bits
	24
	24
	24
	

	  For Slot i, if mod(i, 5) = {0,1,2} for i from {5,…,159}
	Bits
	24
	24
	24
	

	  For Slot i = 1
	
	N/A (Note 4)
	N/A (Note 4)
	N/A (Note 4)
	

	  For Slot i = 2
	
	24
	24
	24
	

	  For Slot i = 3
	
	24
	24
	24
	

	Number of Code Blocks per Slot
	
	
	
	
	

	  For Slots 0 and Slot i, if mod(i, 5) = 4 for i from {0,…,159}
	CBs
	N/A
	N/A
	N/A
	

	  For Slot i, if mod(i, 5) = 3 for i from {4,…, 159}
	CBs
	2
	4
	14
	

	  For Slot i, if mod(i, 5) = {0,1,2} for i from {5,…,159}
	CBs
	3
	6
	22
	

	  For Slot i = 1
	
	N/A (Note 4)
	N/A (Note 4)
	N/A (Note 4)
	

	  For Slot i = 2
	
	3
	6
	22
	

	  For Slot i = 3
	
	2
	4
	14
	

	Binary Channel Bits Per Slot
	
	
	
	
	

	  For Slots 0 and Slot i, if mod(i, 5) = 4 for i from {0,…,159}
	Bits
	N/A
	N/A
	N/A
	

	  For Slots i = 5 and 85 (Note 3)
	Bits
	41856
	90360
	406368
	

	  For Slots i = 6 and 86 (Note 3)
	Bits
	41856
	90360
	406368
	

	  For Slot i, if mod(i, 5) = 3 for i from {7,…, 84, 87, …, 159}
	Bits
	33408
	68904
	275616
	

	  For Slot i, if mod(i, 5) = {0,1,2} for i from {7,…,84,87,…,159}
	Bits
	51072
	105336
	421344
	

	  For Slot i = 1
	Bits
	N/A (Note 4)
	N/A (Note 4)
	N/A (Note 4)
	

	  For Slot i = 2
	
	51072
	105336
	421344
	

	  For Slot i = 3
	
	33408
	68904
	275616
	

	Max. Throughput averaged over 2 frames
	Mbps
	123.2
	257.839
	1031.409
	

	Note 1:	SS/PBCH block is transmitted in slot #0 with periodicity 20 ms
Note 2:	Slot i is slot index per 2 frames
Note 3:	Binary Channel Bits are calculated under assumption of 52 PRBs TRS allocation when the number of allocated resource blocks are more than 52.
Note 4:	SS/PBCH block is transmitted in slot #1 with periodicity 20ms



· Bi-directional HST-DPS with CA scenario

	Parameter
	Unit
	Value

	Reference channel
	
	BI-1 TDD
	BI-2 TDD
	BI-2 TDD
	

	Channel bandwidth
	MHz
	50
	100
	400
	

	Subcarrier spacing
	kHz
	120
	120
	120
	

	Allocated resource blocks
	PRBs
	32
	66
	264
	

	Number of consecutive PDSCH symbols
	
	
	
	
	

	For Slots 0 and Slot i, if mod(i, 5) = 4 for i from {0,…,159}
	
	N/A
	N/A
	N/A
	

	  For Slot i, if mod(i, 5) = 3 for i from {4,…, 159}
	
	9
	9
	9
	

	  For Slot i, if mod(i, 5) = {0,1,2} for i from {5,…,159}
	
	13
	13
	13
	

	For Slot i=1,2,3
	
	N/A (Note 4)
	N/A (Note 4)
	N/A (Note 4)
	

	Allocated slots per 2 frames
	
	124
	124
	124
	

	MCS table
	
	64QAM
	64QAM
	64QAM
	

	MCS index
	
	17
	17
	17
	

	Modulation
	
	64QAM
	64QAM
	64QAM
	

	Target Coding Rate
	
	0.43
	0.43
	0.43
	

	Number of MIMO layers
	
	2
	2
	2
	

	Number of DMRS REs
	
	
	
	
	

	For Slots 0 and Slot i, if mod(i, 5) = 4 for i from {0,…,159}
	
	N/A
	N/A
	N/A
	

	  For Slot i, if mod(i, 5) = 3 for i from {4,…, 159}
	
	18
	18
	18
	

	  For Slot i, if mod(i, 5) = {0,1,2} for i from {5,…,159}
	
	18
	18
	18
	

	  For Slot i = 1,2,3
	
	N/A (Note 4)
	N/A (Note 4)
	N/A (Note 4)
	

	Overhead for TBS determination
	
	6
	6
	6
	

	Information Bit Payload per Slot 
	
	
	
	
	

	  For Slots 0 and Slot i, if mod(i, 5) = 4 for i from {0,…,159}
	Bits
	N/A
	N/A
	N/A
	

	  For Slot i, if mod(i, 5) = 3 for i from {4,…, 159}
	Bits
	13832
	28680
	114776
	

	  For Slot i, if mod(i, 5) = {0,1,2} for i from {5,…,159}
	Bits
	21504
	45096
	180376
	

	  For Slot i = 1,2,3
	
	N/A (Note 4)
	N/A (Note 4)
	N/A (Note 4)
	

	Transport block CRC per Slot
	
	
	
	
	

	  For Slots 0 and Slot i, if mod(i, 5) = 4 for i from {0,…,159}
	Bits
	N/A
	N/A
	N/A
	

	  For Slot i, if mod(i, 5) = 3 for i from {4,…, 159}
	Bits
	24
	24
	24
	

	  For Slot i, if mod(i, 5) = {0,1,2} for i from {5,…,159}
	Bits
	24
	24
	24
	

	  For Slot i = 1,2,3
	
	N/A (Note 4)
	N/A (Note 4)
	N/A (Note 4)
	

	Number of Code Blocks per Slot
	
	
	
	
	

	  For Slots 0 and Slot i, if mod(i, 5) = 4 for i from {0,…,159}
	CBs
	N/A
	N/A
	N/A
	

	  For Slot i, if mod(i, 5) = 3 for i from {4,…, 159}
	CBs
	2
	4
	14
	

	  For Slot i, if mod(i, 5) = {0,1,2} for i from {5,…,159}
	CBs
	3
	6
	22
	

	  For Slot i = 1,2,3
	
	N/A (Note 4)
	N/A (Note 4)
	N/A (Note 4)
	

	Binary Channel Bits Per Slot
	
	
	
	
	

	  For Slots 0 and Slot i, if mod(i, 5) = 4 for i from {0,…,159}
	Bits
	N/A (Note 4)
	N/A (Note 4)
	N/A (Note 4)
	

	  For Slots i = 5 and 85 (Note 3)
	Bits
	33408
	76632
	392640
	

	  For Slots i = 6 and 86 (Note 3)
	Bits
	33408
	76632
	392640
	

	  For Slot i, if mod(i, 5) = 3 for i from {7,…, 94,87, …, 159}
	Bits
	33408
	68904
	275616
	

	  For Slot i, if mod(i, 5) = {0,1,2} for i from {7,…,84,87,…,159}
	Bits
	51072
	105336
	421344
	

	  For Slot i = 1,2,3
	Bits
	N/A (Note 4)
	N/A (Note 4)
	N/A (Note 4)
	

	Max. Throughput averaged over 2 frames
	Mbps
	121.433
	254.15
	1016.651
	

	Note 1:	SS/PBCH block is transmitted in slot #0 with periodicity 20 ms
Note 2:	Slot i is slot index per 2 frames
Note 3:	Binary Channel Bits are calculated under assumption of 52 PRBs TRS allocation when the number of allocated resource blocks are more than 52.
Note 4:	SS/PBCH block is transmitted in slot #1, slot #2 and slot #3 with periodicity 20ms



Issue 2-1-2: Release independent for CA requirement
Agreement: 
· Do not define FR2 HST CA requirement to be release independent from Rel-17 according to the UE capability with PC6 UE.  FR2 HST CA requirement is applicable from Rel-18

Issue 2-1-3: CA requirements derivation
Agreement: 
· Companies are encouraged to provide both ideal and impairment results for PDSCH CA requirements derivation in RAN4#109 meeting

Sub-topic 3-1: General for PDSCH requirement with multi-Rx reception
Issue 3-1-0: Test requirement to be defined
Agreement: 
· Test cases to be introduced
· Option 1: one case with RTD larger than CP
· Option 2: two cases based on UE declaration on supported baseband processing with RTD larger than CP or not
· Case 1: RTD = 1.0 CP 
· Case 2: RTD larger than CP

Issue 3-1-1: UE processing assumption for the FFT window
Issue 3-1-2: Necessity to introduce RTD into channel model for CPE FFT processing test
Issue 3-2-1: Number of MCS for PDSCH requirement for multi-Rx reception 
Issue 3-2-2: Number of SNR for PDSCH requirement for multi-Rx reception 
Agreement: 
· Introduce RTD in the FR2 HST PDSCH requirement between the different RX panels. Discuss RTD value based on evaluation.
· Note RTD: Timing offset of TRP2 from TRP1 
· Define one fixed MCS value per each Panel for PDSCH requirement with multi-Rx reception with fixed FRC
· Encourage companies to evaluate the performance difference under assumption on FFT (single FFT across Rx chains, and separate FFT per RF chain) with the following test setup and test metric, make a decision in RAN4#109 meeting
· RTD for evaluation with the following priority order 
· Option 1: (2CP) 1.2 us 
· Option 2: (1 CP): 0.57us
· Option 3a (1.2CP): 0.7us and Option 3b: (2.5CP) 1.5us 
· MCS
· Set MCS 19 for TRP1 and Set MCS Y for TRP2 for FR2 HST simultaneous multi-Rx scenario.
· Candidate MCS Y = {MCS 11, MCS 13}
· Other feasible MCS are not precluded.
· Expected power imbalance value and RTD value according to the deployment model (depending on UE Location) can be considered to derive suitable MCS pair (MCS 19, MCS Y). For example
· Step 1: Derive the UE location based on given RTD value;
· Step 2: Derive the expected power imbalance value x dB based on the UE location
· Step 3: Run simulation to find SNR pair (SNR1, SNR2) for MCS pair (MCS 19, MCS Y) derived based on test metric 70% of TP for each PDSCH.
· Choose the highest MCS Y according to the following condition:
· SNR1(MCS19) – SNR2(MCS Y) =< x dB
· To be decided whether SNR based on averaged submitted simulation results or individual SNR values reported.  
· Test metric for SNR derivation
· Option 1: 70% Tput for each PDSCH as baseline.
· Option 2: 70% Tput across all PDSCH
· Step 1: Run simulation to find one SNR = y dB so that SNR pair {y dB, y-x dB} derived based on MCS pair (MCS 19, MCS Y) is fulfilled the following test metric
· (Tput1 from TRP1 (MCS19) + Tput2 from TRP2 (MCS Y)) > 70% * (Tput1_max from TRP1 + Tput2_max from TRP2)

Issue 3-2-3:  Power scaling for two served RRH
Agreement: 
· Do not consider the power scaling factor 1/sqrt(2) to transmitted PDSCH signal from each TR

Sub-topic 3-2: Test setup for PDSCH requirement with multi-Rx reception
Issue 3-2-4: PDSCH allocation timeline in the UE Demod Test
Agreement: 
· The overview period after receiving MAC CE activate TCI switching for each panel from the through statistic is specified as
· THARQ+TMAC Proc+[TfirstSSB + TSSB proc +TfirstTRSafterSSB]+ TTRS pro
· THARQ = 4 is the number of slots between PDSCH and corresponding HARQ-ACK;
· TMAC proc = 24 is the number of slots to process MAC-CE;
· TTRS proc = 16 is the number of slots for TRS processing;
· FFS on 
· TfirstSSB
· TfirstTRSafterSSB

Issue 3-2-5: Applicability rule for PDSCH requirement with simultaneous multi-Rx reception 
Agreement: 
· Introduce the following test applicability rule for PDSCH requirement with multi-Rx reception
· UE Power Class 6 (PC6);
· simultaneousReceptionFR2HST-r18;
· maxNumberActiveTCI-PerBWP > 1
· multiDCI-MultiTRP-r16;
· overlapPDSCHsFullyFreqTime-r16;

Sub-topic 4-1: Test Scope of demodulation requirements of tunnel scenario
Issue 4-1-1: Whether to define UE demodulation requirements for tunnel deployment scenario in FR2 HST
Agreement: 
· No new UE demodulation requirement introduced for Tunnel scenario in Rel-18 FR2 HST WI

Issue 4-1-2: Whether to define BS demodulation requirements for tunnel deployment scenario in FR2 HST
Agreement: 
· No new BS demodulation requirement introduced for Tunnel scenario in Rel-18 FR2 HST WI

RAN4 #109 (Chicago, USA, 13 - 17 November 2023)
1. RRM requirement 
Big CR (R4-2319897) to TS 38.133 for the enhanced NR support for FR2 HST is agreed with the following endorsed draft CRs contained:
· R4-2318866, draftCR with updated N1 for HST requirements of SSB based BFD
· R4-2319963, CR on L1-RSRP requirements for R18 FR2 HST
· R4-2320990, CR on RLM requirements for R18 FR2 HST
· R4-2321419, Maintenance CR on MRTD requirements for HST FR2 multi-panel Rx UE-s
· R4-2321422, Update on SCell activation for R18 FR2 HST CA

Reply LS (R4-2321371) to RAN2 on UL Timing Adjustment Solutions in HST FR2 is approved.

WF on FR2 HST RRM requirements is approved in R4-2321349, with details provided as follows:

Way forwards on NR HST FR2 performance part are provided as:
Sub-topic 1-1: Scope of RRM Performance Requirements for simultaneous multi-panel operation
Issue 1-1-1: Necessity of Test Cases for SSB based RLM/BFD
Agreement: 
· TC for SSB based RLM/BFD
· No new case needed

Issue 1-1-2: Necessity of Test Cases for SSB based L1-RSRP
Way Forward: 
· TC for SSB based L1-RSRP
· RAN4 to define new test case for A.7.6.3.X SSB based L1-RSRP measurement when DRX is used for FR2-1 PC6 UEs supporting SimultaneousReceptionFR2HST-r18
· Configure highSpeedMeasFlagFR2-r17 to set2 for this TC
· FFS, configure M = 3 (i.e., not to configure higher layer parameter timeRestrictionForChannelMeasurements) for this TC
· FFS, configuration set2 with 1AOA and 2AOA setups is applied for this TC
· The conclusion from Rel-18 Multi-RX WI could be considered
Sub-topic 1-2: Scope of RRM Performance Requirements for intra-band CA
Issue 1-2-1: The principle of defining the event triggering test case on SCell
Way Forward: 
· Option 1: 
· For PC 6 UE supporting measurementEnhancementCAInterFreqFR2-r18, the following test cases are to be verified:
· Event triggered test on intra-band SCell where cell detection would not be considered and only enhanced measurement period is to be verified;
· Option 2: 
· No need to define test case for SCell enhanced measurement.
· Other options are not precluded

Issue 1-2-2: Necessity of Test Cases for intra-frequency measurement
Way Forward: 
· Option 1: 
· TC for intra-frequency measurements with/without measurement gaps
· RAN4 to define a new test case for A.7.6.1.X SA event triggered reporting test without gap under non-DRX for UE supporting [measurementEnhancementCAInterFreqFR2-r18]
· Option 2: Other options are not precluded

Issue 1-2-3: Necessity of Test Cases for Cell re-selection requirement: Inter-frequency measurement in Idle mode
Way Forward: 
· TCs for Cell re-selection requirement: Inter-frequency measurement in Idle mode
· RAN4 to define a new test case for A.7.1.1.X Cell reselection to FR2 inter-frequency NR case 
· FFS, how to define the new TC 

Issue 1-2-4: Necessity of Test Cases for inter-frequency measurement in connected mode  
1) Whether to define test case for enhancement on inter-frequency measurement considering with and without gap
Agreement: 
· RAN4 to define test cases for enhancement on inter-frequency measurement considering with gap only.
2) Whether to define test case for enhancement on inter-frequency measurement considering DRX and non-DRX  
Way Forward: 
· RAN4 to define test cases for enhancement on inter-frequency measurement considering non-DRX
· RAN4 to define two TCs for the following SA event triggered reporting tests for inter-frequency measurement in connected mode, separately
	Test case index
	Test cases

	TC #1
	A.7.6.2.X1 SA event triggered reporting tests for Rel-18 FR2 HST intra-band CA with SSB time index detection when DRX is not used (Pcell in FR2)

	TC #2
	A.7.6.2.X2 SA event triggered reporting tests for Rel-18 FR2 HST intra-band CA without SSB time index detection when DRX is not used (Pcell in FR2)


· FFS, RAN4 to define test cases for enhancement on inter-frequency measurement considering DRX
· FFS, whether need to define two TCs for the following SA event triggered reporting tests, separately
	Test case index
	Test cases

	TC #1
	A.7.6.2.X1 SA event triggered reporting tests for Rel-18 FR2 HST intra-band CA with SSB time index detection when DRX is used (Pcell in FR2)

	TC #2
	A.7.6.2.X2 SA event triggered reporting tests for Rel-18 FR2 HST intra-band CA without SSB time index detection when DRX is used (Pcell in FR2)


· FFS, the DRX cycle parameter configuration 

Issue 1-2-5: Necessity of Test Cases for SCell activation delay  
Way Forward: 
· TCs for SCell activation delay
· Option 1: No need to define new TC for SCell activation delay for Rel-18 FR2 HST PC6.
· Option 2: Verify an enhanced HST FR2 requirements for SCell activation delay (3ms) with the existing test A.7.5.3.1 SCell Activation and deactivation for SCell in FR2 intra-band in non-DRX
· Option 3: Other options are not precluded

Sub-topic 1-3: Scope of RRM Performance Requirements for UL timing adjustment
Issue 1-3-1: The necessity of introducing simultaneous multi-panel operation at UL timing adjustment in Rel-18 FR2 HST
Way Forward: 
· Option 1: No need to introduce simultaneous multi-panel operation at UL timing adjustment in Rel-18 FR2 HST
· No need to combine MRTD together to design the new UL timing adjustment related TC.
· Option 2: It is necessary to introduce simultaneous multi-panel operation at UL timing adjustment in Rel-18 FR2 HST
· FFS, on whether and how to verify MRTD requirement

Issue 1-3-2: The discussion on the new R18 UL timing adjustment TC design for FR2 HST
Way Forward: 
· Option 1: 
· RAN4 need to define the new R18 TC combining with UL timing adjustment and TCI state switch.
· Option 2: 
· RAN4 need to define separate new R18 TCs, one for UL timing adjustment, the other for TCI state switch.
· Option 3: 
· RAN4 to include simultaneous PDSCH reception and/or L1 measurement from different AOAs in the introduced new test A.7.5.8.X to verify simultaneous two-panel reception with large RTD and enhanced one-shot UL timing adjustment operation

Sub-topic 1-4: RRM TC configuration
Issue 1-4-1: Channel model and propagation condition
Way Forward: 
· Channel model and propagation condition for the TCs corresponding to the requirements on simultaneous multi-panel operation for train roof-mounted FR2 high power devices, i.e., L1 measurement requirement
· RAN4 adopts bi-directional assumption (i.e., AWGN (serving cell) and AWGN with 19444 Hz frequency offset (neighbour cell))
· FFS, Channel model and propagation condition for the TCs corresponding to the other requirements for train roof-mounted FR2 high power devices, e.g., Cell Re-selection, and TCI state switch delay

Issue 1-4-2: Test setup of AOA configuration
1) Test setup of AOA configuration for L1 measurement requirement test case 
Way Forward: 
· Test setup of AOA configuration for L1 measurement requirement test case for FR2-1 HST PC6 UEs with multiple Rx chains.
· Wait for the conclusions of the test setup of AOA configuration discussion in Rel-18 multi-RX WI
2) Test setup of AOA configuration for other test cases
Way Forward: 
· Test setup of AOA configuration for the test cases including: Cell re-selection; UE transmit timing; and TCI switch delay
· The Rel-17 FR2 HST test setup of AOA configuration can be reused for test case verification, that is 
	Test cases
	AOA setup

	Cell re-selection
	Setup #1 defined in A.3.15.1

	UE transmit timing
	Setup #1 defined in A.3.15.1

	TCI switch delay
	Setup #3 A.3.15.3


· Test setup of AOA configuration for the test cases: SA NR inter-frequency measurement
· FFS, the Rel-17 FR2 HST test setup of AOA configuration can be reused for test case verification
· Other options are not precluded.

Sub-topic 1-5: Test case list discussion
Issue 1-5-1: Test case list discussion
Table 1 The planned RRM performance test cases list (for information)
	TC index
	Corresponding Core Requirement
	Necessity of New Test Case

	TC1
	Requirements for Cell Re-selection
	New test case needed.
(New test case for A.7.1.1.X Cell reselection to FR2 inter-frequency NR case for Rel-18 FR2 HST intra-band CA)
FFS, how to define the new TC

	TC2
	Requirements for SCell Activation Delay for Deactivated SCell
	FFS, whether the new test case is needed/reuse the existing one

	TC3-TC6
	Requirements for Inter-frequency measurement with measurement gaps
	FFS, whether the new test case is needed.
(If new TC needed. New test case for A.7.6.2.X1 SA event triggered reporting tests for Rel-18 FR2 HST intra-band CA with SSB time index detection when DRX is used (Pcell in FR2))

	
	
	FFS, whether the new test case is needed.
(If new TC needed. New test case for A.7.6.2.X2 SA event triggered reporting tests for Rel-18 FR2 HST intra-band CA without SSB time index detection when DRX is used (Pcell in FR2))

	
	
	New test case needed.
(New test case for A.7.6.2.X3 SA event triggered reporting tests for Rel-18 FR2 HST intra-band CA with SSB time index detection when DRX is not used (Pcell in FR2))

	
	
	New test case needed.
(New test case for A.7.6.2.X4 SA event triggered reporting tests for Rel-18 FR2 HST intra-band CA without SSB time index detection when DRX is not used (Pcell in FR2))

	TC7
	Requirements for Inter-frequency measurement without measurement gaps
	No new test case needed.

	TC8
	Requirements for One shot large UL timing adjustment for FR2 Power Class 6 UE 
	New test case(s) needed.
FFS, how to define the new TC(s) 
FFS, MRTD requirement verification

	
	Requirements for MAC-CE based TCI state switch delay in HST FR2 scenarios
	

	
	New requirements for MRTD with simultaneous two-panel reception for FR2 Power Class 6 UE
	

	TC9
	Requirements for SSB based radio link monitoring
	No new test case needed.

	TC10
	Requirements for SSB based beam failure detection
	No new test case needed.

	TC11
	Requirements for SSB based L1-RSRP
	New test case needed.
(New test case for A.7.6.3.X SSB based L1-RSRP measurement when DRX is used for FR2-1 PC6 UEs supporting SimultaneousReceptionFR2HST-r18)

	TC12
	Requirements for Intra-frequency measurements with/without measurement gaps
	FFS, whether the new test case is needed.
(If new TC needed. New test case for A.7.6.1.X SA event triggered reporting test without gap under non-DRX for UE supporting [measurementEnhancementCAInterFreqFR2-r18])



Sub-topic 1-6: Measurement Accuracy Requirement for Rel-18 FR2 HST UE
Issue 1-6-1: Measurement accuracy for SCells in Rel-18 FR2 HST 
Agreement: 
· For SS-RSRP measurement, the legacy accuracy requirements can be reused.
· The requirements contain: Intra-frequency SS-RSRP accuracy requirements and intra-frequency RSRP accuracy requirements for FR2 for CA/DC Idle Mode Measurements

Issue 1-6-2: Measurement accuracy for inter-frequency in Rel-18 FR2 HST
Agreement: 
· For SS-RSRP measurement, the existing inter-frequency RSRP measurement accuracy requirements are applicable.
· The requirements contain: Inter-frequency SS-RSRP accuracy requirements and Inter-frequency RSRP accuracy requirements for FR2 for CA/DC Idle Mode Measurements (TS 38.133 10.1.5B)

3. Demodulation requirement
Big draft CR (R4-2319840) to TS 38.101-4 for the enhanced NR support for FR2 HST is agreed with the following endorsed dCRs contained:
· R4-2319839, Draft CR for channel model on Rel-18 FR2 HST demodulation requirement
· R4-2319741, draft CR: FRC of PDSCH demodulation requirements for FR2 HST
· R4-2321188, Draft CR On HST FR2 PDSCH with CA for 38.101-4
· R4-2321200, draftCR on applicability rules for multiRX FR2 HST UE Demod requirements

WF (R4-2321063) on FR2 HST demodulation requirements is approved, with the following agreements and way forwards contained

Way forwards on FR2 HST demodulation requirements are provided as:
Sub-topic 1-1: Deployment and Channel Model for Demodulation requirement with simultaneous Rx reception in open space scenario
Issue 1-1-1: Whether need to include two different propagation conditions for HST FR2 PC 6 UE performance evaluation with simultaneous two-panel reception
Agreement: 
· Keep the previous agreements as
· Channel Modelling 
· No need to model the relative propagation delay from visible RRH into the channel modelling
· Do not consider the relative power profile modelling based on FR2 HST UE location for HST FR2 scenario to specify PDSCH requirement with multi-Rx simultaneous reception
· Requirement introduced 
· Introduce RTD in the FR2 HST PDSCH requirement between the different RX panels. Discuss RTD value based on evaluation.
· Define two different fixed MCS values per each Panels for PDSCH requirement with multi-Rx reception with fixed FRC

Issue 1-1-2: Abbreviation of Channel model introduced for FR2 HST with multi-Rx reception
Agreement: 
· Draft CR channel model on Rel-18 FR2 HST demodulation requirement (R4-2319839)
· HST-DPS-FR2-BI-B1-MR (MR is abbreviation of multi-Rx Chain Reception)
· FR2 HST-DPS Bidirectional scenario with multi-Rx Chain reception
	Parameter
	Value

	
	[HST-DPS-FR2-BI-B1-MR]

	
	700 m

	
	100 m

	
	150 m

	
	350 km/h

	
	9722 Hz



[bookmark: _Hlk132297191]Sub-topic 2-1: Intra-band CA requirement
Issue 2-1-1: CA requirements derivation
Agreement:
· Capture CA SNR requirements in the draft CR with [] based on Simulation results summary based on R4-2319841
· SNR = average impairment + 0.5dB (extra margin)

Sub-topic 3-1: General for PDSCH requirement with multi-Rx reception
Issue 3-1-0: Test requirement to be defined
Agreement:
· Introduce PDSCH requirement with only considering RTD larger than CP. The PDSCH requirement is only applied for UE supporting [simultaneousReceptionFR2HST-r18] capability

Issue 3-2-1: UE processing assumption for the FFT window
Issue 3-2-2:  RTD value for PDSCH requirement for multi-Rx reception
Issue 3-2-3: MCS pair for PDSCH requirement for multi-Rx chain reception 
Issue 3-2-4: Test metric of SNR derivation for PDSCH requirement for multi-Rx chain reception 
Agreement:
· Do not specify baseline UE processing assumption for the FFT window and leave it to UE implementation for FR2 HST performance requirements definition.
· RTD introduced
· 1.5xCP
· MCS pairs
· Option1: MCS 13
· Option2: MCS 11
· Test metric
· 70% Tput for each PDSCH
· Companies are encouraged to provide both ideal and impairments results for MCS pairs (MCS 19, MCS 13) and (MCS 19, MCS 11) based on RTD=1.5xCP in the RAN4#110 meeting, and make the down selection for specifying requirement in the next meeting

Issue 3-2-5: PDSCH allocation timeline in the UE Demod Test
Way Forward:
· Option 1
· The overview period after receiving MAC CE activate TCI switching for each panel from the through statistic can be reused
· THARQ+TMAC Proc+TfirstSSB + TSSB proc +TfirstTRSafterSSB+ TTRS pro
· Scheduling TCI switching command can be slot#57600n for the right panel and slot#57600n+12800for the left panel, 
· THARQ  = 4 (slots),  TMAC Proc = 24 (slots),  TSSB proc=16slots, and TTRS pro =16 (slots)
· TfirstSSB =132 (slots), 
· TfirstTRSafterSSB =69 (slots)



· Option 2 
· Schedule TCI state switching command using MCS4 in the slots where SSB transmitted, i.e. slot#57600n for the panel 1 and slot#57600n+16480 for the panel 2 respectively.
· For both panels, TfirstSSB can be 132 slots that is calculated by min (SSB@slot#160n-THARQ-TMAC Proc), TfirstTRSafterSSB can be 69 slots that is calculated by min(TRS@slot#(80n+5)-TSSB).
· Option 3:  It is needed to first align the understanding on the parameters for PDSCH allocation timeline in Rel-18 HST FR2 with multi-RX before deciding to change the parameters currently used in Rel-17 HST
· Option 4 
· RAN4 to consider the PDSCH/PDCCH scheduling timeline proposed above for agreement for FR2 HST multi-RX;

	· PDCCH and PDSCH associated with TCI # (TBD, left-facing RRH panels) is transmitted from slot # 
· 0, 							k = 0;
· (k - 1)*n1 + 1 + THARQ + TMAC proc + Tfirst TRS Left + TTRS proc, 	k = 1,2,3,…;
to slot# 
· k * n1 + 1 + THARQ + TMAC proc, 				k = 0,1,2,3…;
PDCCH and PDSCH are DTXed in other slots in which throughput statistics are not considered.
· PDCCH and PDSCH associated with TCI # (TBD, right-facing RRH panels) is transmitted from slot # 
· 0, 								k = -1;
· k * n1 + n2 + 1 + THARQ + TMAC proc + Tfirst TRS Right + TTRS proc, 		k = 0, 2,3,…;
to slot# 
· (k + 1) * n1 + n2 + 1 + THARQ + TMAC proc, 				k = -1, 0,1,2,3…;
	     PDCCH and PDSCH are DTXed in other slots in which throughput statistics are not considered.
The values in the proposed allocation above are:
· THARQ = 4 is the number of slots between PDSCH and corresponding HARQ-ACK;
· TMAC proc = 24 is the number of slots to process MAC-CE;
· TTRS proc = 16 is the number of slots for TRS processing;
For Left-facing panels:
· n1 = 57600 is the number of slots between two TCI switches according to the agreed geometry for scenario B-1;
· Tfirst TRS Left = 51 is the number of slots to first TRS transmission occasion for Left-facing RRH panels after MAC-CE command is decoded by the UE;
For Right-facing panels:
· n2 = 16457 is the number of slots transmitted in 2*Ds_offset according to the agreed geometry for scenario B-1;
-	Tfirst TRS Right = 74 is the number of slots to first TRS transmission occasion for Right-facing RRH panels after MAC-CE command is decoded by the UE;
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4. UE Feature List
As discussed in the Rel-18 feature list discussion, the following UE features related to Rel-18 FR2 HST enhancement are agreed (contained in the approved feature list R4-2321993 and approved LS R4-2321823):

	Features
	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 supported by the UE
	Type
(the ‘type’ definition from UE features should be based on the granularity of 1) Per UE or 2) Per Band or 3) Per BC or 4) Per FS or 5) Per FSPC)
	Need of FDD/TDD differentiation
	Need of FR1/FR2 differentiation
	Capability interpretation for mixture of FDD/TDD and/or FR1/FR2
	Note
	Mandatory/Optional

	34.NR_HST_FR2_enh
	34-1
	Support of NR FR2 HST with simultaneous DL reception with [two different QCL TypeD RSs]
 
	[1) Support of enhanced RF requirement to support FR2-1 PC6 UEs with simultaneous DL reception with two different QCL TypeD RSs]
2) Support of enhanced RRM requirement to support FR2-1 PC6 UEs with simultaneous DL reception with [two different QCL TypeD RSs]
[3) Support of enhanced demodulation processing to support FR2-1 PC6 UEs with simultaneous DL reception with two different QCL TypeD RSs]
	22-1, [16-2c]
	Yes
	N/A
	UE does not support FR2 high speed train scenario with simultaneous DL reception with [two different QCL TypeD RSs]
	[Per Band]
	N/A No
	FR2 only
	N/A
	FFS how to give the condition of bi-directional deployment
	Optional with capability signaling

	34.NR_HST_FR2_enh
	34-2
	Enhanced FR2 HST RRM requirements for intra-band CA and inter-frequency measurements in connected mode
	[1) Support of the RRM requirement for intra-band CA in connected mode to support FR2 high speed up to 350 km/h, as specified in TS 38.133
2) Support of the RRM requirement for inter-frequency measurements in connected mode to support FR2 high speed up to 350 km/h, as specified in TS 38.133]
	[22-1]
	[Yes]
	[N/A]
	[The performance of intra-frequency measurement on SCC and/or inter-frequency measurements in connected mode for NR FR2 HST scenario cannot be guaranteed]
	[Per UE]
	No
	FR2 only
	N/A
	 
	Optional with capability signaling

	34.NR_HST_FR2_enh
	34-3
	Enhanced FR2 HST RRM requirements for inter-frequency measurement in Idle and Inactive mode
	[Support of the RRM requirement for inter-frequency measurements in idle and Inactive mode to support FR2 high speed up to 350 km/h, as specified in TS 38.133]
	[22-1]
	[No]
	[N/A]
	[The performance of inter-frequency measurement in idle and Inactive mode for FR2 HST scenario cannot be guaranteed]
	[Per UE]
	No
	FR2 only
	N/A
	 
	Optional without capability signaling

	34.NR_HST_FR2_enh
	34-4
	[Support of enhanced MAC CE for TCI state switch indication for FR2 HST]
	[1. Support of enhanced large one-shot UL transmit timing adjustment as specified in TS 38.133 based on the new MAC CE named as [TBA]
 
2. Support of Power Class 6 UE requirements for TCI state switching delay requirement as specified in TS 38.133 based on the new MAC CE named as [TBA] ] 
 
	FFS:
Option 1: [22-2]
Option 2: [22-1]
	Yes
	N/A
	[UE does not support enhanced MAC CE for TCI state switch indication for FR2 HST]
	[Per Band]
	No
	FR2 only
	N/A
	 
	Optional with capability signalli




2.4.2	Remaining Open issues
Core Part: 
· No remaining work expected.  

Performance Part: 
· Specify the necessary RRM test cases based on the outcome on corresponding core part. 
· Specify the necessary demodulation performance requirements for simultaneous multi-panel reception. 
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[3]. R4-2311268	RF requirement for simultaneous multi-panel operation for train roof-mounted FR2 high power devices	Nokia, Nokia Shanghai Bell
[4]. R4-2311783	FR2 HST RF	Qualcomm, Inc.
[5]. R4-2312511	Discussion on RF requirements for FR2 HST multi-panel operation	Samsung
[6]. R4-2312512	Feature CR for RF requirements of FR2 HST multi-panel operation	Samsung
[7]. R4-2313016	On Multi-panel RF requirements for NR FR2 HST enhancement		Huawei, HiSilicon
[8]. R4-2313228	Feature CR for RF requirements of FR2 HST multi-panel operation	Samsung
[9]. R4-2313541	Big CR to TS38.133 on enhanced NR support for FR2 HST		Samsung
[10]. R4-2313798	DraftCR on RLM for FR2 HST Enh		Qualcomm Incorporated
[11]. R4-2311850	CR on HST Requirements for SSB based BFD	Xiaomi
[12]. R4-2312188	On Simultaneous Multi-Panel Reception in HST FR2 Enhanced		Nokia, Nokia Shanghai Bell
[13]. R4-2312189	Updated Simulation Results for RRM Performance with Simultaneous L1 Measurements in HST FR2	Nokia, Nokia Shanghai Bell
[14]. R4-2312341	DraftCR on MRTD requirements for HST FR2 multi-panel Rx UE-s	Intel Corporation
[15]. R4-2312359	Simultaneous multi-panel operation for train roof-mounted FR2 high power devices	Ericsson
[16]. R4-2312871	Discussion on multi-panel simultaneous reception in FR2 eHST		Huawei, HiSilicon
[17]. R4-2312872	DraftCR on L1-RSRP requirements for R18 FR2 HST		Huawei, HiSilicon
[18]. R4-2313542	Discussion on simultaneous multi-panel operation for train roof-mounted FR2 high power devices	Samsung
[19]. R4-2313543	Draft CR on scheduling availability of UE during L1-RSRP measurement for FR2 HST	Samsung
[20]. R4-2313707	RRM aspects for simultaneous multi-panel reception for FR2 HST	Qualcomm Incorporated
[21]. R4-2312190	On RRM Impacts by CA in HST FR2 Enhanced		Nokia, Nokia Shanghai Bell
[22]. R4-2312191	Draft CR to TS 38.133 on HST FR2 Enhanced CA Inter-Frequency Cell Detection	Nokia, Nokia Shanghai Bell
[23]. R4-2312360	Carrier aggregation for train roof-mounted FR2 high power devices		Ericsson
[24]. R4-2312428	Discussion on intra-band CA and inter-frequency measurement in FR2 eHST	Huawei, HiSilicon
[25]. R4-2312429	CR on intra-frequency measurement requirements for R18 FR2 HST CA	Huawei, HiSilicon
[26]. R4-2312637	CR on intra-frequency measurement requirements for R18 FR2 HST CA	Huawei, HiSilicon
[27]. R4-2313544	Draft CR on Inter-frequency measurement requirements in Idle mode for FR2 HST	Samsung
[28]. R4-2312192	On UL Timing Adjustment in HST FR2 Enhanced			Nokia, Nokia Shanghai Bell
[29]. R4-2312193	Draft CR to 38.133 on HST FR2 Enhanced TCI State Switch	Nokia, Nokia Shanghai Bell
[30]. R4-2312361	UL TX timing requirement for train roof-mounted FR2 high power devices	Ericsson
[31]. R4-2312873	Discussion on UL timing adjustment for R18 FR2 HST	Huawei, HiSilicon
[32]. R4-2312874	DraftCR on UE timing requirements for R18 FR2 HST	Huawei, HiSilicon
[33]. R4-2313545	Discussion on UL timing adjustment solutions	Samsung
[34]. R4-2312196	On RRM Aspects of Tunnel Deployment Scenarios in HST FR2 Enhanced	Nokia, Nokia Shanghai Bell
[35]. R4-2312197	Draft CR to TR 38.854 on HST FR2 Enhanced Tunnel Deployment		Nokia, Nokia Shanghai Bell
[36]. R4-2312362	RRM aspects for tunnel deployment scenario for train roof-mounted FR2 high power	Ericsson
[37]. R4-2312198	Big CR to TR 38.854 on HST FR2 Enhanced	Nokia, Nokia Shanghai Bell
[38]. R4-2312357	draft CR on Scheduling availability of UE performing radio link monitoring on FR2 for HST FR2	Ericsson
[39]. R4-2312358	draft CR on SCell activation delay for HST FR2	Ericsson
[40]. R4-2312363	Reply LS on MAC-CE Based Indication for Cross-RRH TCI State Switch	Ericsson
[41]. R4-2313546	Discussion on MAC-CE based indication for Cross-RRH TCI state switch and Reply LS	Samsung
[42]. R4-2313709	Discussion on Reply LS on MAC-CE Based Indication for Cross-RRH TCI State Switch	Qualcomm Incorporated
[43]. R4-2312199	On Channel Modelling in HST FR2 Enhanced	Nokia, Nokia Shanghai Bell
[44]. R4-2312210	View on channel modeling for Rel-18 FR2 HST demodulation requirement in tunnel scenario	Samsung
[45]. R4-2312493	FR2 HST Enh. UE Demod: General and Channel Modeling	Qualcomm Incorporated
[46]. R4-2313088	FR2 HST Enh. UE Demod Simulation Results	Qualcomm Incorporated
[47]. R4-2313654	Discussion on deployment and channel modelling for HST FR2	Huawei, HiSilicon
[48]. R4-2312207	Discussion and simulation results for PDSCH with CA	Samsung
[49]. R4-2312211	Simulation results summary for Rel-18 FR2 HST demodulation requirement	Samsung
[50]. R4-2312494	FR2 HST Enh. UE Demod for CA	Qualcomm Incorporated
[51]. R4-2312792	Simulation results of CA PDSCH demodulation requirements for FR2 HST	Ericsson
[52]. R4-2312795	[NR_HST_FR2_enh-Perf] HST FR2 Enhanced: UE Demodulation PDSCH Requirements with Carrier Aggregation	Nokia, Nokia Shanghai Bell
[53]. R4-2312798	[NR_HST_FR2_enh-Perf] Simulation Results on HST FR2 Enhanced with Carrier Aggregation	Nokia, Nokia Shanghai Bell
[54]. R4-2313655	Discussion on UE PDSCH CA demodulation requirements for HST FR2	Huawei, HiSilicon
[55]. R4-2313656	Simulation results on UE PDSCH CA demodulation requirements for HST FR2	Huawei, HiSilicon
[56]. R4-2312208	Discussion and simulation results for PDSCH requirements with multi-Rx reception	Samsung
[57]. R4-2312495	FR2 HST Enh. UE Demod with simultaneous multi-panel reception	Qualcomm Incorporated
[58]. R4-2312793	UE demodulation requirements for FR2 HST multi-Rx reception	Ericsson
[59]. R4-2312796	[NR_HST_FR2_enh-Perf] HST FR2 Enhanced: UE Demodulation PDSCH Requirements with Multi-Rx Chain DL Reception	Nokia, Nokia Shanghai Bell
[60]. R4-2312797	[NR_HST_FR2_enh-Perf] Simulation Results on HST FR2 Enhanced with Multi-Rx Chain DL Reception	Nokia, Nokia Shanghai Bell
[61]. R4-2313657	Discussion on UE PDSCH requirements with multi-Rx demodulation requirements for HST FR2	Huawei, HiSilicon
[62]. R4-2313658	Simulation results for PDSCH requirements with Multi-Rx for HST FR2	Huawei, HiSilicon
[63]. R4-2312200	On Demodulation Aspects of Tunnel Deployment Scenarios in HST FR2 Enhanced	Nokia, Nokia Shanghai Bell
[64]. R4-2312209	View on demodulation requirements for tunnel deployment scenario for Rel-18 FR2 HST	Samsung
[65]. R4-2312496	FR2 HST Enh. UE Demod with Tunnel Deployment	Qualcomm Incorporated
[66]. R4-2312794	Tunnel deployment scenario for FR2 HST enhancements	Ericsson
[67]. R4-2313659	Discussion on reference tunnel deployment scenario	Huawei, HiSilicon
[68]. R4-2314757	Feature CR for RF requirements of FR2 HST multi-panel operation	Samsung, Nokia, Nokia Shanghai Bell, Qualcomm, Huawei
[69]. R4-2314285	DraftCR on HST Requirements for SSB based BFD	Xiaomi
[70]. R4-2314286	DraftCR on MRTD requirements for HST FR2 multi-panel Rx UE	Intel
[71]. R4-2314459	DraftCR on L1-RSRP requirements for R18 FR2 HST	Huawei, HiSilicon
[72]. R4-2314289	DraftCR on HST FR2 Enhanced CA Inter-Frequency Cell Detection	 Nokia
[73]. R4-2314290	DraftCR on intra-frequency measurement requirements for R18 FR2 HST CA	Huawei
[74]. R4-2314291	DraftCR on inter-frequency measurement requirements in Idle mode for FR2 HST	Samsung
[75]. R4-2314296	DraftCR on SCell activation delay for HST FR2	Ericsson
[76]. R4-2314292	DraftCR on HST FR2 Enhanced TCI State Switch		Nokia
[77]. R4-2314293	DraftCR on UE timing requirements for R18 FR2 HST	Huawei
[78]. R4-2314480	CR to TR 38.854 on HST-FR2 Enhanced Tunnel Deployment	Nokia, Nokia-Shanghai-Bell, Samsung
[79]. R4-2314299	Reply LS to RAN2 on MAC-CE Based Indication for Cross-RRH TCI State Switch	Nokia
[80]. R4-2314297	WF on FR2 HST RRM requirements (part 1)	Samsung 
[81]. R4-2314298 	WF on FR2 HST RRM requirements (part 2)	Nokia
[82]. R4-2313919  	WF on FR2 HST demodulation requirements	Samsung
[83]. R4-1313920	Simulation assumption for FR2 HST demodulation	Ericsson
[84]. R4-2314217	Topic summary for [108][135] NR_HST_FR2_enh_UERF		Moderator (Samsung)
[85]. R4-2314160	Topic summary for [108][215] NR_HST_FR2_enh_part1	Moderator (Samsung)
[86]. R4-2314161	Topic summary for [108][216] NR_HST_FR2_enh_part2	Moderator (Nokia)
[87]. R4-2314260 	Topic summary for [108][324] NR_HST_FR2_enh_Demod	Moderator (Samsung)
[88]. R4-2314342	Ad-hoc minutes for NR FR2 HST RRM requirements	Samsung
[89]. R4-2313918	Ad-hoc minutes for FR2 HST demodulation	Samsung


RAN4#108bis contributions:
[90]. R4-2316006	Simulation results on UE CA demodulation requirements for HST FR2	Huawei
[91]. R4-2316007      Discussion on reference tunnel deployment scenario    Huawei
[92]. R4-2316008      Discussion on UE multi-Rx demodulation requirements for HST FR2   Huawei
[93]. R4-2316009      Discussion on deployment and channel modelling for HST FR2    Huawei
[94]. R4-2316010      Simulation results on UE multi-Rx demodulation requirements for HST FR2  Huawei
[95]. R4-2316019      Draft CR on PDSCH requirement with multi-Rx reception   Huawei
[96]. R4-2316077      Simulation results of PDSCH CA demodulation requirements for FR2 HST  Ericsson
[97]. R4-2316078      draft CR: FRC of PDSCH demodulation requirements for FR2 HST     Ericsson
[98]. R4-2316079      UE demodulation requirements for FR2 HST multi-Rx reception   Ericsson
[99]. R4-2316080      Tunnel deployment scenario for FR2 HST enhancements     Ericsson
[100]. R4-2316145    Discussion and simulation results for PDSCH with CA   Samsung
[101]. R4-2316146    Discussion and simulation results for PDSCH requirements with multi-Rx reception    Samsung
[102]. R4-2316147    View on demodulation requirements for tunnel deployment scenario for Rel-18 FR2 HST  Samsung
[103]. R4-2316148    Simulation results summary for Rel-18 FR2 HST demodulation requirement   Samsung
[104]. R4-2316621    On HST FR2 Enhanced Channel Modelling    Nokia
[105]. R4-2316622    On Demodulation Aspects of Tunnel HST FR2 Deployment   Nokia
[106]. R4-2316633    HST FR2 Enhanced: UE Demodulation PDSCH Requirements with Carrier Aggregation    Nokia
[107]. R4-2316634    Simulation Results on HST FR2 Enhanced with Carrier Aggregation     Nokia
[108]. R4-2316635    HST FR2 Enhanced: UE Demodulation PDSCH Requirements with Multi-Rx Chain DL Reception   Nokia
[109]. R4-2316636    Simulation Results on HST FR2 Enhanced with Multi-Rx Chain DL Reception    Nokia
[110]. R4-2316637    Draft CR On HST FR2 PDSCH with CA for 38.101-4   Nokia
[111]. R4-2316730    draftCR for FR2 HST multiRX Applicability Rule   Qualcomm Incorporated
[112]. R4-2316732    Simulation Results for FR2 HST CA     Qualcomm Incorporated
[113]. R4-2316733    Simulation Results for FR2 HST with multi-RX      Qualcomm Incorporated
[114]. R4-2316736    UE Demod for FR2 HST CA   Qualcomm Incorporated
[115]. R4-2316737    UE Demod for FR2 HST in Tunnel Deployments      Qualcomm Incorporated
[116]. R4-2316738    UE Demod for FR2 HST with MultiRX   Qualcomm Incorporated


RAN4#109 contributions:
[117]. R4-2319741    draft CR: FRC of PDSCH demodulation requirements for FR2 HST    Ericsson
[118]. R4-2319742     UE demodulation requirements for FR2 HST multi-Rx reception    Ericsson
[119]. R4-2319823    On Poporgation Conditions in HST FR2 Enahced deployments    Nokia
[120]. R4-2319837    Simulation results for PDSCH with CA   Samsung
[121]. R4-2319838    Discussion and simulation results for PDSCH requirements with multi-Rx reception   Samsung
[122]. R4-2319839    Draft CR for channel model on Rel-18 FR2 HST demodulation requirement    Samsung
[123]. R4-2319840    Draft big CR for TS 38.101-4 on Rel-18 FR2 HST demodulation requirement    Samsung
[124]. R4-2319841   Simulation results summary for Rel-18 FR2 HST demodulation requirement     Samsung
[125]. R4-2320224   Discussion on UE multi-Rx demodulation requirements for HST FR2     Huawei
[126]. R4-2320225   Draft CR on PDSCH requirement with multi-Rx reception (TS38.101-4, Rel-18)   Huawei
[127]. R4-2320226   Simulation results on UE CA demodulation requirements for HST FR2    Samsung
[128]. R4-2320579   HST FR2 Enhanced: UE Demodulation PDSCH Requirements with Carrier Aggregation   Nokia
[129]. R4-2320580    Simulation Results on HST FR2 Enhanced with Carrier Aggregation    Nokia
[130]. R4-2320581   HST FR2 Enhanced: UE Demodulation PDSCH Requirements with Multi-Rx Chain DL Reception  Nokia
[131]. R4-2320582   Simulation Results on HST FR2 Enhanced with Multi-Rx Chain DL Reception   Nokia
[132]. R4-2320583  Draft CR On HST FR2 PDSCH with CA for 38.101-4    Nokia
[133]. R4-2320788   Simulation results for Simultaneous RX    Qualcomm Incorporated
[134]. R4-2320789   FR2 HST UE Demod Requirements with multiRX Chain Reception   Qualcomm Incorporated
[135]. R4-2320790   draftCR on applicability rules for multiRX FR2 HST UE Demod requirements   Qualcomm Incorporated
[136]. R4-2320796   Simulation Results for FR2 HST CA     Qualcomm Incorporated
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