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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?
	Yes



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 #110 (Athens, Greece, 26 Feb - 1 March, 2024)
1. RRM requirement
Big CR (R4-2402556) to TS 38.133 on Enhanced HST FR2 Core Requirements Maintenance is agreed with the following endorsed dCRs contained:
· R4-2403354, Draft CR on FR2 HST inter-frequency measurement requirements in Idle mode
· R4-2403355, draftCR to TS 38.133 on SCell Activation Requirement in HST FR2 Enhanced

Big CR (R4-2403320) to TS 38.133 on Rel-18 HST FR2 RRM performance requirements is endorsed with the following endorsed dCRs contained:
· R4-2403404, Test case for SA event triggered reporting for Rel-18 FR2 HST inter-frequency measurement with SSB time index detection when DRX is not used (Pcell in FR2)
· R4-2403405, Test case requirements for cell reselection to FR2 inter-frequency NR carrier for FR2 HST
· R4-2403406, Draft CR on draft CR on SA event triggered reporting tests for Rel-18 FR2 HST intra-band CA without SSB time index detection when DRX is not used
· R4-2403407, Draft CR to 38.133 on test case for SSB based L1-RSRP for FR2 PC6 UE with multi-Rx
· R4-2403408, draftCR to TS 38.133 on TCI State Switch, UL Timing and RTD Test Case for HST FR2 Enhanced

WF on FR2 HST RRM performance requirements is approved in R4-2403319 (part 2), with details provided as follows:

Way forwards on NR HST FR2 performance part are provided as:
Sub-topic 1-1 How to design the TC for SSB based L1-RSRP in Rel-18 FR2 HST
Issue 1-1-1 AoA setup for multi-Rx chain DL reception in Rel-18 FR2 HST
Agreements in Ad-hoc minutes:  
· For FR2 PC6 UE,
· 2AoA Setup 3, the Relative angular offset between active probes:
· Only keep 150 degree as option

1) Whether to use 2AoA setup for SSB based L1-RSRP test case
Agreement: 
· For the test design, configuration set 2 with 2AoA setup should be applied for SSB based L1-RSRP test case in FR2 HST.
2) Whether to define a new 2AoA setup for multi-Rx chain DL reception for SSB based L1-RSRP test case
Way Forward:  
· Option 1: Yes.
	Define a new AoA setup to support the SSB based L1-RSRP measurement test on FR2-1 PC6 UEs supporting SimultaneousReceptionFR2HST-r18
· AoA Setup X: 2 AoAs, both AoAs are in Rx beam peak direction
· The details on how to define the AoA Setup X for test case, the conclusion from Rel-18 Multi-RX WI could be considered


· Option 2: No.

Issue 1-1-2 Whether to configure higher layer parameter timeRestrictionForChannelMeasurements
Agreements: 
· For the SSB based L1-RSRP test case in Rel-18 FR2 HST with highSpeedMeasFlagFR2-r17 is configured to set2, the higher layer parameter timeRestrictionForChannelMeasurements should be configured.
· Only one sample (M=1) is defined as the measurement period

Sub-topic 1-2 Scope of RRM Performance Requirements for intra-band CA in Rel-18 FR2 HST
Issue 1-2-1 Whether to define test case for enhancement on SCell measurement
Agreement: 
· No need to define test case for SCell enhanced measurement in Rel-18 FR2 HST.

Issue 1-2-2 Whether to define test case for enhancement on intra-frequency measurements with/without measurement gaps
Agreement: 
· 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]

Issue 1-2-3 Whether to design the test case for SCell activation delay
Agreement: 
· No need to define new test case (s) for SCell activation delay for Rel-18 FR2 HST PC6.

Issue 1-2-4 Whether to define test case for enhancement on inter-frequency measurement with MGs considering DRX in connected mode
Agreement: 
· No need to define test case (s) for enhancement on inter-frequency measurement with MGs considering DRX in connected mode

Issue 1-2-5 How to design the test case for enhancement on SCell re-selection requirement: Inter-frequency measurement in Idle mode
Agreement: 
· For the general test parameters in the test case on cell reselection to FR2 inter-frequency NR for Rel-18 FR2 HST, the highSpeedMeasFlagFR2-r17 is set to Set 2.

Sub-topic 1-3 How to design the TC for UL timing adjustment in Rel-18 FR2 HST
Issue 1-3-1 Whether to introduce simultaneous multi-panel operation at UL timing adjustment in Rel-18 FR2 HST
Agreement from Tuesday RRM session:
Issue 1-3-1: The necessity of introducing simultaneous multi-panel operation at UL timing adjustment in Rel-18 FR2 HST
Agreement: No

Issue 1-3-2 Discussion on the new R18 UL timing adjustment TC design for FR2 HST
It is encouraged companies to discuss how to design the MAC-CE indication based TCI state switch delay TC in Rel-18 FR2 HST at CR stage directly.

Sub-topic 1-4 RRM TC configuration
Issue 1-4-1 Channel model and propagation condition
Agreement in Ad-hoc minutes:
· RAN4 to adopt bi-directional assumption (i.e., AWGN (serving cell) and AWGN with 19444 Hz frequency offset (neighbour cell)) in each test case discussion.

Issue 1-4-2 Test setup of AoA configuration for all new test cases
Way Forward: 
· Address directly at the CR stage.

Sub-topic 1-5 Test case list agreed for information
Table 2 The RRM performance test cases list (for information)
	TC index
	Corresponding Core Requirement
	Necessity of New Test Case
	Company for CR volunteer

	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)
	Intel

	TC2
	Requirements for SCell Activation Delay for Deactivated SCell
	No new test case needed.
	

	TC3-TC6
	Requirements for Inter-frequency measurement with measurement gaps
	No new test case needed.
	

	
	
	No new test case needed.
	

	
	
	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))
	Huawei

	
	
	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))
	Ericsson

	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.

	Nokia


	
	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)
	Samsung

	TC12
	Requirements for Intra-frequency measurements with/without measurement gaps
	New test case 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])
	Nokia



UE capability in the feature list:
Issue 1-1-1: UE features for simultaneous two-panel reception
Agreement: 
Remove the description for demod for now, and further discuss whether the following component can be added taking into account the discussion in demod. 
· 3) Support of enhanced demodulation processing to support FR2-1 PC6 UEs with simultaneous DL signals reception associated with two different QCL TypeD RSs
Further discuss whether 16-2c is the prerequisite UE feature if the component for demod will be added.

1 / 10
	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 signals reception associated with two different QCL TypeD RSs

	1) Support of enhanced RF requirement to support FR2-1 PC6 UEs with simultaneous DL signals reception associated with two different QCL TypeD RSs.

2) Support of enhanced RRM requirement to support FR2-1 PC6 UEs with simultaneous DL signals reception associated with two different QCL TypeD RSs



	22-1

 
	Yes
	N/A
	UE does not support FR2 high speed train scenario with simultaneous DL signals reception associated with two different QCL TypeD RSs
	Per Band
	No
	FR2 only
	N/A
	A single indication element is used to indicate for the components for 34-1.

The UE capability reported in this feature is applied when highSpeedDeploymentTypeFR2-r17 is configured by network as bidirectional
	Optional with capability signaling


Issue 1-1-2: UE features for CA
Agreement: 
	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
	34-2
	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 operation 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 enhanced 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 Band

	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
	N/A
	No
	FR2 only
	N/A
	
	Optional without capability signaling



Issue 1-1-3: UE features for enhanced MAC CE
Agreement: 
	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
	34-4
	Support of enhanced MAC CE for TCI state switch indication for FR2 HST
	1. Support of enhanced one shot large UL transmit timing adjustment requirement to support FR2-1 PC6 UEs, as specified in TS 38.133 based on [the cross-RRH TCI state indication for UE-specific PDCCH MAC CE]

2. Support of enhanced TCI state switching delay requirements based on new MAC CE for TCI state switch indication named as [the cross-RRH TCI state indication for UE-specific PDCCH MAC CE] in HST FR2 scenario, as specified in TS 38.133.
	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
	The naming of MAC CE for [the cross-RRH TCI state indication for UE-specific PDCCH] depends on RAN2 
	Optional with capability signaling





2. Demodulation requirement
WF (R4-2402861) 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: Test setup for PDSCH requirement with multi-Rx reception
Issue 1-1-1: MCS pair for PDSCH requirement for multi-Rx chain reception
Agreement: 
· Define one set of requirements with {MCS19, MCS11}
· Companies are encouraged to check and update results in the next meeting, and define final SNR requirements according to the usual procedure with target span for simulation alignment of 2.5dB.

Issue 1-1-2-1:   FFS on considering Tfirst SSB after TRS and TSBB proc in the PDSCH allocation timeline for FR2 HST with multiple Rx panels
Agreement: 
· The existing formula in Rel-17 for the TCI switching time can be reused, i.e., THARQ+TMAC Proc+TfirstSSB + TSSB proc +TfirstTRSafterSSB+ TTRS proc

Issue 1-1-2-2:   TCI state switching scheduling for left-facing panel (backward-looking Rx panel or left panel)
Agreement: 
· Configure TCI state switching command scheduled by MAC CE in the last available slot according to the channel delay profile and RRH coverage, following the approach used in FR1 HST DPS
· TCI state switching command scheduled by MAC CE with MCS 4 is transmitted in slot #i that satisfy mod(i, n) = Nl (i≠0) for left-facing panels, n = 57600 and Nl= 16457

Issue 1-1-2-3:   TCI state switching scheduling for right-facing panel (forward-looking Rx panel or right panel)
Agreement: 
· Configure TCI state switching command scheduled by MAC CE in the last available slot according to the channel delay profile and RRH coverage, following the approach used in FR1 HST DPS
· TCI state switching command scheduled by MAC CE with MCS 4 is transmitted in slot #i that satisfy mod(i, n) = 0 (i≠0) for right-facing panels, n = 57600

Issue 1-1-2-4:   common value of THARQ + TMAC Proc + TfirstSSB + TSSB proc + TfirstTRSafterSSB + TTRS proc
Agreement: 
· For left-facing panel (backward-looking Rx panel or left panel)
· THARQ = 4
· TMAC Proc =24
· TSSB proc =16
· TTRS proc =16
· TfirstSSB = 155 (= SSB period (160) – THARQ – TMAC Proc –  )
· TfirstTRSafterSSB = 69 (= TRS period (80) – TRS offset from SSB (5) – TTRS proc)
· For right-facing panel (forward-looking Rx panel or right panel)
· THARQ = 4
· TMAC Proc =24
· TSSB proc =16
· TTRS proc =16
· TfirstSSB = 132 (= SSB period (160) – THARQ – TMAC Proc)
· TfirstTRSafterSSB = 69 (= TRS period (80) – TRS offset from SSB (5) – TTRS proc)

Issue 4-1-1:  UE feature lists for FR2 PDSCH requirements with CA
Agreement: 
· Following the UE feature list in main session discussion on Rel-18 FR2 HST, the components of support of the enhanced demodulation requirements specified for CA for HST FR2 UE is not captured into the UE feature list of 34-2

Issue 4-1-2:  UE feature lists for FR2 PDSCH requirements with multi-Rx chain reception 
Agreement: 
· Following the UE feature list in main session discussion on Rel-18 FR2 HST, the components of support of enhanced demodulation processing to support FR2-1 PC6 Ues with simultaneous DL reception with two different QCL TypeD RSs] is removed in the feature list 34-1
· 
2.4.2	Remaining Open issues
Core Part: 
· No remaining work expected.  

Performance Part: 
· Complete RRM test cases for performance requirements: 
· Continue work on the test cases with endorsed CRs.
· Specify new test cases agreed to be introduced in RAN4#110 for enhancement on intra-frequency measurements with/without measurement gaps. 
· Specify the definition AoA configurations for test setup for all new test cases.
· Complete demodulation performance requirements for simultaneous multi-panel reception, based on the endorsed CR.
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